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AUTHOR^S fyiEFACk * 


I F was late Jain Dharmabhusan Bfalimachari Sital 
Prasad who made me \vnte this book and it 
is indeed very sad that he has not lived to see the 
publication of it , The late Brahmachari was inspired 
with the idea of b ringing to light the ancient know- 
ledge of the Jains in different branches of science 
in a language imderstandable by all. Accordingly, 
when through his exhortation, the Trustees of the 
late Rai Bahadur J. L. Jaini's Estate adced me 
to \vrite a modem commentaiy on the fifth chapter 
of Shrl Tattvarthadhigama Sutra I could not refuse. 
The work ^vas undertaken in the January of 1937 
nnd was completed by the middle of 1938 but 
circumstances prevented its publication for about 
four years. 


As has been remarked by Fennor, Asia has not 
been scientifically asleep during the whole of the 
several millennia before the introduction of modem 
science into;India by the Europeans Researches by 
oriental scholars into the old Sanskrit and Pali tex s 
are gradually bringing to light the valuable ge^ o 
the cultural heritage of India. The Jams ^ c 

Buddhists made discoveries of immense ^ 

fact Br, N. R. Bhar has attributed the intellec u 
stagnation in India after the 12th cen uiy 
decline of Buddhism under whose a?g3S . 

considerably devdoped About to con ^ 
of the Jain thinkers in to field of physics, bwlogy 
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and matliematics very little is known to the 
intdKgent public for want of popular literature on 
the subject. The present is an humble attempt to 
put before the English-knowing pubhc the contribu- 
tions of the Jains in the domain of cosmology and 
atomic physics. It is not an attempt to seek in 
ancient texts the substance of modem theories, as 
some are likely to think, nor is there any attempt 
to bring by forced, distant and misleading analogies , 
the ancient discoveries in Ime with the modem 
science. The points where the two agree and where 
they do not have been laid bare . 

One is apt to ask : how is the present work 
going in any way to serve the cause of the Jain re- 
ligion or of science ? My answer is that the present 
work is only one link in the chain. The Pubhshers 
have under contemplation similar commentaries on 
the subjects of biology, geography, etc., and when the 
chain is complete the world will know the peculiar 
merit of the Jam religion that it has treated not only 
the problems of soul, truth and ahimsa in a rational 
way but that it deals with matter and the physical 
universe in quite the same manner. With regard 
to the cause of science, some day some physicist, 
like our eminent Jain physicist Dr D. S. Kothari 
of Delhi University, may take up some prediction of 
the Jain physics, work it out mathematically and 
^tonish the world. The ‘animistic’ belief of the Jains 
that the plapts are endowed with life has already 
been demonstrated ^ wonderfully by late Sir J. C 
Bose. F. R. s. Who can say that the development 
of the mercury-vapour turbines in America is not 



3 


the outcome of the descriptions of the jnercuiy 
vapour engines occuningin ancient Jain and Buddlust 
works like the Santarangan SutradJtar ( ) 

and Silpa SamJiita { ) ? Not only in 
America, but also in Germany an attempt was made 
to replace petrol engines by the mercury vapour 
engines in the aeroplanes. The translation of Surya 
^ragyapti, a standard Jain work on astronomy, 
f into the German language has elicited high admira- 
tion in the West. 


We draw the attention of the scientists towards 
the following facts particularly! 

( ^ ) J3.ins assert that the size of the uni- 
verse is jSxed ( 343 cu r3.jjus ). The 
red shift of the spectral lines must 
be attributed to some other cause, not 
to the expansion of the universe’*' 


( u ) Aether, the medium of motion, cannot 
be eliminated out of the scheme of the 
universe. It is a non-material medium 
and all attempts to associate physical 
properties with it are bound to fail. 


( ) Aether is the seat 
system of waves. 


of a statiouarj^ 


♦Zwicky has already given an alternative ^ 

According to him when light passes a - jjj3ss 

star, not only is it deflected hut it ^ to quantum 

to a smaU extent. Thus it loses energy. and 

theory this means a diminution in the j. . ^ looks 

hence an increase in the wave-length 
redder or the spectral lines are shifted tow 



{iv) The Field or the medium of rest, through 
which the forces of gravitation and 
electromagnetism operate, is quite a 
separate reality, non-active and non* 
material. Its functions cannot be xisurp* 
ed by the Space. 

( 7) ) Space \vithout matter and time docs not 
mean void : space is a substance and 
a reality in itself in whicli the properly , 
of expansion inheres. 

{ vi ) Space and time form a mixed continuum 
and this four-dimensional continuum 
forms a finite universe beyond which 
no particle of matter or energy can 
travel on account of the absence of 
aether but beyond this finite universe 
there is an infinite extension of pure 
mathematical space. 

{mi) The postulate that the space becomes 
warped in the presence of matter is 
unnecessary at least in the explanation 
of a finite universe. 

{viti) According to the Jain view, even the 
modem atom is a molecule ( skandlia ) 
and l^aman efiect would be discovered 
in the atoms also some day. 

{ix) According to the laws of union of the 
elementary grains of energy mesotrons, 
positive and negative, of different 
masses are possible. 



Many more such ideas will be found dispearsed 
in the main text and in Jain literature in general. 
For instance, it is mentioned in the Gomimi Sar that 
the shape of a patfftante is hexagonal.* A free 
piifmafiu can travel with a maximum velocity of 14 
raj jus per saf?:aya (the unit of time) f. it can 
shoot from one corner of the universe to the other 
in one sajfjayat provided it does not meet any 
collision. This is the maximum velocity possible 
in Hature just as, according to Einstemf the 
velocity of light is the limit. At each successive 
collision the velocity is reduced. The maximum 
®ge of a star is given as a little more than one 
paiya (=4*13 x years) showing that in the 

life-cycle of a star there are stages of infancy, 
puberty, old age and death corresponding to the 
wodem idea of the evolution of a star. The 
modem view is that a star starts its career in 
form of cold cosmic dust, gradually and steadily 
contracts and heats up to very high temj^ratures, 
then flares up as a iwvae or a sufernovae giving out 
enormously bright light, leaves a residue ( caUed a 
white-dwarf star) which is dark and thus disappears 
from view. 


t In the end, the author has great pleasure m 
thanking Babu Ajit .Prasad Jain, m- ' 

Lucknow, the veteran leada: of the i 

for his kind help in reading through c 

giving valuable suggestions. 

*** ■ I ■ - 1 . . — I ^ ■ 1 .1 I ■-■■■ ' ■ ' ' ~ Vqc Vftt seen 

*lt shoTiId be remembered that no o respect, 

atom with the eyes. The best microscopes lau m ^ ^ 

atom models proposed it represents, 

atom as a railway map is hfce the actual rail 
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We shall be very grateful for pointing out errors 
and omissions and for giving useful suggestions. 
Healthy criticism on the subject is invited, 

Gwalior. G. R. JAIN, 

8th November 1942, 

( Lord Mahavir*s Nirvdna Day ). 



THE PROLOGUE 

“wr i 


^ • 

^ *(?ii 

ftf^dMiwif^: ^TF^'^ror ^iwrapri \ 

^ ^PHTTO OT^i IRU 

{Staami Samanthhadra) 


I bow to Lord Mahavir, the great well-wisher of all 
liTing.beings; the source of joy to the souls of the Uui- 
Tersej the one who is worshipped by all celestials and the 
lord of gods. 

I seek protection of Lord Shantinath, the Incarnation of 
Peace on ear^, for by annihilating all lusts and desires of 
thehesh He has obtained the highest equanimity of mind 
and confers peace on those who lie at His feet. 


Tiie present work is a commentary on the 
Fifth Chapter of Tattvartha-adhigama Sutra of 
Shn Uinaswami Acharya (135—219 A.D.), who \yas 
the most famous disciple of the universally worship- 
ped saint, Kunda-kunda-chaxya. The relations^p 
l>etween Kmida-knnda and Uinaswami is established 
i>y inscription No. 108 of 1365 Saka Samvat, found 
Sravana Belgola in Mysore State. 


Authoritative Character of Tattvartha Sutra, 
J. L. Jaini of sacred memory has c^ed 
attvartha Sutra the Jaw Bible, It is 
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in high esteem by all sects and siib-sects of 
Jainism. There is no portion of Jain philosophy 
which is not embodied in this sacred epitome. Like 
the Ramayan of the Hindus or I lie Quran of the 
Muslims it IS recited cvcr\' day iu the temple -s and 
in millions of Jain honies. 

Spirit of Modern Science. 

This world of ours is d3'’naniic, not static. It 
is ever changing and progressing in a forward or 
a backward direction- Like the Sjxikcs of a wheel the 
rise and the fall follow in succession. Jain Acliar3>’as 
have divided the cycle of lime into Utsarpini 
and Avsarpini, i. c., the time rising and falling with 
a slow serpentine motion. TJic rise of the sun to 
the zenith and its fall again ever5’’ evening is teach- 
ing this great lesson of Nature. The great civili- 
zations of Rome, Greece and Babylonia, wliicli rose 
to the highest point of glorjr and are now non-exist- 
ent, are illustrations in point. The earlj^ history 
of modem science shows that the great scientists like 
Galileo and Bruno had, in their search for knowledge, 
to face msults and suffer tortures at the hands of the 
blind custodians of religion. The times have changed 
and the present is an age of steam and electricity. 
The very section of society, who had done its best 
to check the development of scientific ideas, is now 
anxious to verify the principles of its religion in 
the light of modern investigations. 

A word of caution may be sounded at this stage. 
In order to malce a true ’comparative study of 
one s rebgion and^ the modem science, one should 
not forget the spirit of the modem scientist. The 
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present tendency is to distort every fact or religious 
principle so as to bring it in conformity with the 
theories of science, wdthout knowing that the theories 
of science are not absolute truths but are ever 
changing. The view-point of our study should 
be to collect those facts to one side which have 
been verified by the discoveries of science and to 
put forward boldly before the world those 
problems which do not agree with the prevalent 
scientific conceptions and to await solution, if one 
cannot explain them himself. It is a wrong policy 
to believe that whatever comes from the West is 
right, whatever is ours is wrong, although it is 
true that the westerners make enquiries with im- 
partial views. But smce there are limitations to 
human understanding, the result of enquiries is not 
always correct 

A present day scientific worker does not work 
as a Hmdu, a Muslim or a Jain The principle of a 
particular religion may be confirmed or contradicted 
by his discoveries, he does not care. He is a meek 
seeker after truth. Whatever stands the test of sane 
logic and is verified bv experiment is truth in his 
eyes. 

Science may be defined as the “promotion of 
natural knowledge," “the pursuit of truth," or "the 
systematic investigation of the world before us' 
nnd its claim to be regarded as such is based on 
the method which it employs for the search of 
Jmowledge. The first step is to ascertain the facts 
connected with the problem by experimental m- 
'^tigation, for Science recognizes no authority 
than Nature. The next step is to classify the facts 
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in order that their significance nia3^ be better 
appreciated. The third essential step is the formu- 
lation of a theory or principle to explain the facts, 
because science is emphatically not a catalogue of 
facts but an attempt to fit them into a rational 
scheme. It is expected of a theory or a principle 
that it shall be capable of experimental verification 
and shall lead to a search for new facts. Thus the 
journey is continued ever onwards into new realms 
of knowledge. The characteristic feature of this 
method is that it is constantly in touch with 
experimental facts and that is why science can 
justly claim to be the pursuit of truth. But arc the 
theories of science absolitte truths ? they are 

not . 

** Science is a series of approximations to the vridh\ 
at no stage do we claim to have reached finality', any 
theory is liable to revision in the light of new 

facts This is both the joy and 

inspiration of science that there appears to be no 
end to new knowledge with its interest. Each 
advance yields a more far-reaching and interesting 
picture of the physical world, while at the same 
time opening up fresh views in the shape of new 
problems awaiting solution.'''^ 

Leopold Infeld in **The World in Modern Science'* 
says : 

"Scientific theory is an attempt to form a 
mental picture of the reality which surrounds us» 
It may embrace either a narrow or wide range of 
facts and also experimental laws, bringing them 

*A., TV. "Barton. 
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into due order. Science is not, however, a collec- 
tion of laws and a haphazard agglomeration of facts . 
Theory, to begin with, binds them together with a 
common idea, and creates a picture of reahty from 
i\hich particular facts follow by a process of lo^cal 

reasoning theorj^ is something more; it is a 

creative agent, a guide to a land of new and unknown 
phenomena ; it shows how to evolve new ^sterns 
and to discover new laws. It draws its life blood 
from experiments which confirm its conclusions. Ex- 
periments which conflict rvitli its deductions over- 
throw and destroy it. Experiment is and will always 
remain the final court of appeal deciding the ate 
of a theory. 


How do theories arise ’ How is our mental 
picture of the world which surrounds us orme 
and developed ? Do we obtain at first a 
sketch, a faint outline, which, as we proceed, gam 
in clearness and firmness and gathers new 
bright colours whilst retaining the stamp 
character of the original outline ? lu other wor , 
is the development of a theory mer y a 
of evolution, or do there occur cataclysms, 
revolutions which in a short space o ma 
form our whole physical outlook ? 


In the history of scientific developmeu we ^ ^ 
both these processes — -the evolutionary 
voluHonary. Evolution is the brilliant 

collective eflorts of generations, o but 

successes of illustrious men, theoretic- 

useful labours which serve to ampl^ 
al ideas; it is the gradual budding P 
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structure of science on foundations which, have 
already been laid* In the course of evolution great 
ideas grow and mature, theory is freed from 
assumptions, whose extreme simplicity cramps the 
theory, the range of facts which the theory covers 
gradually widens and the originally simple 
mathematical form of the theory becomes at the 
same time more complicated and far-reaching. 

We shall doubtless never succeed in understanding ^ 
fully the recdity which surrounds us. Now-a-daySt 
we are conscious that our feeble efforts and unskilled 
attempts to grasp the laws of Nature become constantly 
outstripped by the complexity of the phenomena observ- 
ed in the world of ours. As a theory develops, there 
may appear in it some minor daws which may 
remain unnoticed in the triumphal progress of the 
theory, only, however, to manifest themselves more - 
clearly and menacingly later on. Difficulties of 
this kmd, disagreement between deductions from 
the theory and the results of experiment, incoJts^s~ 
iencies and even vital contradictions which cannot be 
explained away by the theory — ^th^e often contain 
the seeds of fresh developments by makmg it 
necessary to enunciate new principles and to re-lay 
the foundation of science. When a theory %s frustrated 
in this manner the gromid ts prepared for a scienHfic 
‘i evolution This is nearly the work of one great 
mind Such a revolution involves the transfer of 
problems to a new sphere of mvestigation, tt forces 
tis to consider the scientific phenomena 'in a differetd 
l^ghfj and it lays a fresh foundation upon which 
we proceed to build a new and different world of 
physics.” 



The Proeogue. yji 

We give below a typical example to show how 
the views of science change in time: 

“The earth is at rest and the sun moves was 
the view of Ptolemy. 

“The earth moves and the sun is at rest” was 
the view advanced by Copernicus. Which of these 
two statements is correct ^ 

In answer, again quoting from the same work of 
Leopold Infeld, p. IS. 

“The verdict of classical physics is clear and 
definite in favour of the second statement ( z. e.t the 
Copemican view ) . Is it perhaps possible, is it 
conceivable, that both propositions may be false ? 
And yet a modem physicist, listening to a 
discussion between supporters of the respective 
theories of Ptolemy and Copernicus might well be 
tempted to a sceptical smile. The theory of relativity 
has introduced a new factor into science and reveal- 
ed a new aspect of phenomena If now known 
fhdt the question of deciding between the Qopevwiccvn 
view and that of Ptolemy is pointless and that in fact 
the proposition of both of them have lost their sig- 
luficance. Whether we say '"the earth moves and 
the sun is at rest” or “the earth is at rest and the 
sun moves,^' m either case we are saymg somethmg 
which really conveys nothing- Coperntcus gieat dis 
covery %s to-day reduced to the modest statement that m 
certain cases it is more convenient to relate the motion of 
heavenly bodies to the solar than to the terrestrial system 

The reader should carefully note down the 
view-point of science on this ancient puzz e. 

J aina astronomers held the Ptolemaic view 
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reo-arded as "the brainiest man m the world' 


the 

scieatists all the world over by his «*“ '^,'1 ^ 

specal theory was given in the year 1905 and the general theory 
of Kelativity was published m 1915. One interesting story is 
told about the explanation of relativity* 

Mrs. Einstein did not understand her husband’s theories. One 
day she ashed, "TOat shall I say is Relativity ?” The thinker 
replied with an unexpected parable, "When a man talks to a 
pretty- girl for an hour it seems to him only a minute, hut let 
him sit on a hot stove for only a minute and it is longer than 
an. hour. That is Relativity " 


However it is not as simple as that The theory has brought 
rei'olutionary changes in the fundamental concepts of mass, 
length, time and space, it has supplied a key to the better 
understanding of the mysteries of the Universe, The size, the 
mass and the shape of the Universe have been ascertained with 
the aid of this theory Here are some of the results : 


T/xe mass of the U»ivefse=!= 

2I-j30000000000000000000000000000000000000000000000000000gms. 
(1 gm. weight= 1 viashd (nearly), 931 gms = 1 Indian seer). 
T/is radtus of the t/rii'crsc— 

lOIOOOOOOOOOOOOOOOOOOOOOOOOO cms. or 1,06S million light-years. 
2^^ cms one inch, light-year is the distance m miles which 
woald be coi ered bi* a ray of light in one year at the rate of 
ISCJ/’OO miles per second This number represents the veloci^ 
of light. One light-jear=s5S65696000,000 miles. 

TI ' vimb r of elecfroKS m the Uaiverse^ 

12?‘«X>OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCK)0000 
tH0rK)OOOOOOOO0(>OCX>Ot>(>OOO (total number of digits is 80) 

(EKctro.i 1 “! the tiniest particle of matter discovered by 
1 " X * r- ) 
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was regarded as absurd and absolutely foolish. How 
it has been, proclaimed that the conception of motion 
of the earth round the sun is only a matter of 
convenience, rather a matter of mathematical con- 
venience. 

Denton expressed a similar view in ** Relativity 
Commonsetisc ** : — 

. *The relative motion of the members of the solar 
system may be 'explained* on the older geo-centric 
mode and on the other introduced by Copernicus. 
Both are legitimate atvd give a correct description of the 
motion but the Copernican is far the simpler. Aroimd 
3. fixed earth the sun and moon describe almost 
circular paths but the paths of sun*s planets and of 
their satellites are complex curly lines difficult for the 
^mnd to grasp and awkward to deal with in calcula- 
tion while around a fixed sun the more important 
paths are almost circular.** 

Again we notice that the assumption of a fixed 
earth and the moving sun mcreases the modem 
»iathematician*s difficulties; the calculations become 
awku^ard to deal with and hence the Copernican view 
preferred, not that the older view is incorrect. 

^t is well to remember in this connection the words 
Dr. Schubring, of Hamburg Umversity (Germany), 

which he spoke on the 30th of January 1928 during 
the course of a lecture dehvered at Delhi 

‘He who has a thorough knowledge of the structure 
of the world cannot but admire the mv?^d logic and 
oarmony of Jam ideas. Hand w> h>and with the refined 
^^^mographical ideas goes a high standard of astronomy 
mathematics. A history of Indian astronomy is 
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not conceivable without the famous SRffeff* Sufyit 
jPragyapti.** 

What conclusion can be drawn from the brief con- 
siderations given above. Xhe answer in the words 
of ILeopold Inf eld is ^*that all theories in physics, like 
human life, have their beginning and their end. In 
the twentieth century, with its enormous and intensive 
developments in science, they en]oy for a time the 
fullness and joy of life, but their life is short. Our 
mental picture of the universe is constantly undergo- 
ing modification and change Science is ever giving 
it a new shape Science is not a structure in which 
only the ornamental details of secondary importance 
are changing. Such a picture of it would be not onlj- 
sad and dreary, but quite wrong. The joys of crea 
tive work and the joys of scientific knowledge and oi 
an appreciation of scientific prmciples and laws lie ir 
their eternal youth and change. C7^7tge is progress ^ tin 
road, upwards leading through error and imstahe. We 
change or modify theories in order to bring within theh 
ambit an ever ^vlde^ range of facts and to obtain ar 
ever greater degree of agreement with observation 

The reader may well note the great contrasi 
between the never changing laws of Nature enunciat 
^d by the Jain Tirthankaras and the ever changing 
theories of modem science In view of this fact ii 
is never wise to reject what at present seems to b 
contradictory against the theories of science. Th 
science is ever sounding the bell : 

“We are beginning to appreciate better, and mor< 
thoroughly, how great is the range of our ignorance.” 

— Ibid. JPage 6C 
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''Truth IS what the scientist aims at. He finds 
nothing at rest, nothing enduring, in the universe. 
Not everything is knowable, still less is predictable. 
But the mind of man is capable of grasping and un- 
derstanding at least a part of Creation," 

— 'The Restless Universe hy ]\^ax Born, Page 278. 


Then there is another imp ortant feature intro duc- 
-d m Science by the great Theory of Relativity. Eins- 
tein'has very beautifully differentiated between 'true' 
and 'really true'. To quote his own words— 

*Ts it really true that a moving rod becomes 
shortened in the direction of its motion ^ It is not 
altogether easy to give a plain answer. I tliink 
we often draw a distinction between what is 
(rue and what is really true A statement which 
does not profess to deal \vith anythmg except 
appearances may be true;-* a statement which is not 
only true but deals with the reahties beneath the 


appearances is really true " 

According to Emstein, we can know the truth, 
hut hot the real truth or absolute truth. The o ow 
illustration taken from the domain of physics i 


tnake the point clear — 

Imagme a stationary conductor ch^ged 
electricity placed anywhere upon the surface ^ 

earth There exists an electric field roun a c » 

conductor. In other words, it means a 

other conductor charged with mil 

^ the neighbourhood of the former o 

*In the terminology of Jama Scnptures refers to 

(Vyavahar Satya) and 'Really 
(Njshchayatmak Satya). 
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be attracted or repelled* depending upon wbetber it 
is charged witb tbe opposite Mnd of electricity or of 
the same kind. It is well to bear in mind that there 
IS no magnetic field round a stationary electric charge, 
a,, e.^ a magnetic compass brought in its neighbourhood 
would not be deflected by it. But as the earth is in 
motion rotmd its axis, to an observer situated on a 
distant planet, the conductor which is stationary 
relative to the earth, will appear to be in motion.. 

Now we have just said that 
there is no magnetic field 
round a stationary electric 
charge but a charge in 
motion always gives rise to a 
magnetic field. (See adjoin- 
ing figure) So if the distant 
observer were to make his 
measurements on the terres- 
trial conductor he would find 
the presence of the magnetic 
field. It means there is no magnetic field rotmd the 
conductor relative to the observer on the earth but 
there is a magnetic field round the same conductor 
with respect to the stellax observer. ^\^e arrive at the 
strange conclusion that the charged conductor is giving 
rise to and not giving rise to a magnetic field at 
the same time. What is the absolute truth ? Is there 
a magnetic field rormd the conductor or is there 
none ? No answer can be given to this question. 
Einstem says, ''We can only know th e relative truths 

and 

Two bodies charged with the same kind of electricity repc 
each other while unlike charges attract each other. 


A represents a metal 
sphere charged with elec- 
tricity. The arrow indi- 
cates its motion, Smce 
movmg charge is a sort of 
-electric current, it is shown 
surrounded by Imes of 
magnetic force. 
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tte Real Truth is known only to the Universal 
Observer.” Universal Observer of Einstein is none 
else but the Almighty (Sarvagya Deva) with 

infinite powers of knowledge and bliss. 

According to Einstein, even the measurement of 
Space and Time is relative. Says Eddington m the 
of the Physical WoM\ 

"A fast moving traveller lives more slowly. His 
fcyde of digestion and fatigue; the development of his 
body from youth to age; the watch which ticks in his 
waistcoat pocket; all these must be slowed down m the 
same ratio. If the speed of his travel is very great, 
we may find that, whilst the stay-at-home individual 
hns aged 70 years, the traveller has aged one year. 


This probably furnishes an explanation of the 
long age of thousands of years enjoyed by Devas'*' 
and of the long durations after which hunger is excit- 
ed 'within "them. It is (j'uite possible that "the Vimans 
(aeroplanes) in which they live and move are moving 
With tremendous velocities relatively to us. 

Thus we see that the truth in'vestigated by 
science is relative and not absolute and its theories 
liable to change. The rea der might weU 

♦Judge. J. L. Jaini, in the •* Jmna Hostd Magazwe.’' Vol. VU, 
unxber 3, page 10 has observed that there is a fixed proporU^ 
tween the respiration, feeling of hxinger and 'the age o e 
celestial beings. The food interval is 1,000 years and tte 
*t>ii one fortmght for every S5gar of age. The proportion o 
^terval to respiration is thus. 1 to 24000. He has 
sd that if a man lived like a god. we should have a legrt 
^bng of hunger only once in the day. A normal t,nrrr«; 

Aspirations to the minute, or 1SX60X24*=25920 m 24 -/ 

roughly 24,000. 
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ask : “What is the value of science if it does not 
reveal the reality which surrounds us ? How are we 
to discern, through ever-changing theory, the true 
outline of the world in which we live ?*’ Remember 
that science has failed to answer these questions. 
Again in the words of Leopold Infeld, "What is ^the 
use of introducing these great questions of metaphysics 
into the sphere in which we are only just beginning 
to appreciate the immense complexity of what are 
seemingly the simplest phenomena of nature ? " 

Once again we apprise the reader not to forget 
the words of Prof. Infeld : 

“Scientific theories arise, develop and perish. 
They have their span of life, with its successes and 
triumphs, only to give way later to new ideas and a 
new outlook** — p, 231. 

As said Sir Rabindranath Tagore, winner of the 
Nobel Prize, * ‘Until I had received an honour from a 
foreign country, I had received scant admiration 
from m 3 ^ countrymen’*, so we may say, "Until an 
ancient view receives recognition from a. foreign 
country, it receives scant admiration from its coun- 
trymen.” This spirit should die and the time is come 
when we should prove by our independent work the 
truth of our convictions. The author will consider 
his life-long labours amply repaid if he succeeds, in 
some measure, in establishing to demonstration thal 
this is so, by publishing this commentary on the Sth 
Chapter of Tattwarthadhigama Sutra by Sri Acharya 
Umaswami, also called Uma Swati, comprising only 
42 aphorisms in Sanskrit, covering hardly a page of 
this book. 







afsftsf ^fpn ^Hf«rrrN>Rr lUil 


(Ajiva Kaya dharmadliannakaslia pudgalah.) 

This Sutra has got the same version in Digambar 
nd Swetambar texts. 

The substances of the universe may be (hvided 
ito two chief categories : Livmg and Non-living, or 
oul and Non-soul. 


"he Non-living contmuum comprises of 
*f (Dharma) — Medium of motion for soul and matter. 
^ (Adharma)— Medium of rest for soul and matter. 


fWi5i (Akasha) — Space and 
^ (Pudgala) — ^Matter and Energy, and 
fra(Kala)— Time [etmmeraieA separately Sitira 39.) 

In all Jain Scriptures dealing with the subject 
here is a description of these substances. 
^r^avya-Saffigraha by Neniichandra'*' Si stn 

^hakravarti: 


S^T: STepr: ^ 

3^1®: 3 11 II 

— Sanskrit rendering of P riihrit Gcdha.^ 
*Nenuchandra was a great Acbarya who ^ ^ of 

-^turyA.D. He was tS P-ceptor of Ra,a Chamund M 

'anga Dynasty of South India and ^«(qamrc, and 

tandard works like ^rbrS'ETTC, ? 

I 
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(Ajiva comprises of Pudgala, Dharma, Adharma, 
Akdslia and Kdla. Pudgala has form and qualities 
and the rest are without form.) 

Panchastikaya of Shri Kundkundacharya gives 
the following ; — 

sfiqr ®TPnd 11 » 11 

a 

Canto J, 4. 


(Jivas or souls, Pudgala or matter, Dharma 
and Adharma, the media of motion and rest and 
finally Space) are called Astikayas. 


To quote the same principle from other Digam- 
bar Jain works: 

[\ II 


or 



3ro I?? 




3c?T^ to: I 

II ? H J1 

g^TW, oTo 

(Lord Jina has described five kinds of Ajiva, viz., 
Pudgala, Dharma, Adharma, AkAsha, and K.Ala)* 
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have the 


Also j&:om Swetambar Agam we 
foUowmg : — 

3rt?«twn 

I 

gq wi’i r 5FHT5T >f ^ 

*n^ sr?rfc?r 5ra«i* va ^ 

(Amongst the non-Uving Ast&ayas there are 
tonr. Dharma, Adharma, Akfisba and Pudgala.) 


Commenfayy- 

^ • 


Just as the body of Bjoy ''^S 
conglomeration of matter, in the -pndeala 

substances Dharma, Adharma, may, 

are a conglomeration of Pradeshas ( ) , j 

this light, be looked upon as possessmg 
Hence substances which are non- 1' & 

Kaya (?{n?n) are called Ajivaka 3 ra- 

nc ^exists* and 

art?a^rrBr {Astikaya). — Asti ^ 

^aya means body. Hence an As i -vvell 

stance which has characteristics o substance 

^ a body composed of Pradeshas. , ^eristic of 
(Time), though having the c ^j^^ikat-as 
existence, is not included As'i- 

because it does not have manv * . . ani 

kayas are five: Jiva, Ajiva, Dharma, 
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AkAsha and these together with Kala constitute the 
Six Realities of Jain philosophy. 

— (Pradesh) 

I 

3 ^ >1^ stpftfl: ^rafesTpi ii =l'® ii 

— mm ^ sfnrr. 

(Pradesha is the unit of space occupied by one > 
indivisible atom of matter and capable of being 
occupied by other fundamental particles.) 

In other words, Pradesha is that tiny portion of 
Akdsha which one indivisible ultimate atom of 
matter occupies. In such a Pradesh of Lokdkdsha 
one Pradesha of Dharma, one Pradesha of Adharma, 
one particle of Kdla and innumerable atoms of maUer 
or even molecules in a subtle state may exist. 

It is quite reasonable to ask how can an 
innumerable number of atoms occupy one unit of 
space when the unit of space has been defined as 
the portion of space occupied by a single atom. It 
is an apparent contradiction in terms. Before we 
try to explain this beautiful anomaly, let us produce 
from other sources eiddences to corroborate the 
same view. 

Shri Acharya Pujyapada writes in the 
{Sarvarthasiddhi') as follows : — 

WTI3: ^ ^ ^ 1| 

It is an assumption that the space occupied by 
indivisible particle of matter is called Pradesha. 
(ft is a convenient assumption because truly speak- 
ing space is a continuous medium but it is broken 
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up into Pradeshas for e3jplainmg physical pheno- 
mena). 

Further on the same author says ; 

grgfgg ^ 

^TtTOf^ (I f 

^ri%> 5Tt*TRq’<jrTu^4t fc ^T?|5f ^rRumr 
sr^OTdH^r ffPT qr jot? =? 0 

(How can an infinite number of atoms and 
mo ecules multiple-atomed molecules some of which 
ure comprised of an infinite number of atoms — be 
accommodated in space where the number of 
^deshas is only innumerable ■*• and not mfinite ?) 

^ This is the same question which we have 
ra^ed, worded, of course, in a different language 
^ the author replies, sr q«T (it is no contradic- 
^mnj. How ? gif^- qlnr^ (On account 

the subtlety and accommodating power of 

molecules). 

In order to appreciate fully the subtleties of 
f and molecules we shall have to dive deep 
the discoveries of modem atomic physics. 
e Ore we begin consideration of the model of an 

*Jaimsm draws a distinction between innumerable a-^d 
annite. The former has a limit though it is bejond the power 

. .^Yf” omniscient being to count them, the Httcr is w itli- 
htnit. 

— ’crs'tnfh'JT 
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atom as conceived Sii Rutherford, who lias 

been rightly given the name, ''Father of Modem 
Atom^', we shall give a brief In^^torical sketch. 

“Truth was originally nnxilantcd in niankind, 
but having been suffered giadually to slumber, it 
was finally forgotten. Since that period, knowledge 
returns to us as a recollection /' — Lord Krishna^ 

Although the western scholars have no faitli^ 
in the above doctrine of Indian Krishna, it is 
nevertheless a historic fact based on philological* 
evidences that Aryan culture of the Fast is the 
most primitive culture known on tlic surface of 
the earth. Accordmg to the invcistigations of western 
scholars Aristotle and Kant who, at one time, 
swayed philosophic thought most powerfully, taught 
that the space in the Universe is coniimtally fdlcdy 
with matter. The first cleai exposition of the fact 
that matter is not continuous but atomic is said to 
have been given by the Indian Rishi ICanadaf long 
before the rise of Grecian philosophy. Amongst 
the Greek philosophers, Democritus of Abdera was 
the first to put forth the opimon that the world 
consists of empty space aud an infinite number of 
indivisible, invisibly small atoms and that the 
appearance and disappearance of bodies was due to 
the union and separation of atoms. It is well to 
bear m mind that Democritus lived about the year 

*V*de O. Schrader, Sprachvergleichungen und Urgeschichte, 
Jena, 1907, T. Taylor, The Origin of the Aryans, London, 1892; 
T. M. Mnller, Biographies of Words, and the Home of the 
‘Aryas, I.ondon, 252, 1888. 

tH, T Colehrooke, Asiatic Researches of Calcutta, 5,1, 1799. 
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420 B. C., when the beautiful realities of the atomic 
world revealed by Ixjrd**" Mahavir were hardly 100 
years old. "According to Max Muller, there are 
many points in oonimon between the early Greek 
^d Indian philosophers, and there is a historical 
possibility that the Greeks were mfiuenced by 
idmn thought travelling through Persia.”f 


It IS rather unfortunate that Jamas until lately 
<Tid not give opportunity to western scholars to 
study their literature, t otherwise the history of 
atomic theory of matter would have well extended 
beyond the time of Xanada and Grecian philoso- 
phers to the time of Lord Parsvanath, (842 B C ), 
jf not beyond it. (Western scholars have come to 
regard Lord Parsvanath as a historical person and 
founder of Jainism. See mstory of the World by 
-^msworth, Vol. II, p. 1198). The mam difficulty 
in tracing the ancient origin of any fact mentioned 
fo Jain Scriptures hes in the fact that the usage of 
committing to paper was unknown in days oi old, 
the knowledge being transmitted from the teacher 
fo the pupil or from the father to the son orally. 
The earliest written Digambar Jam works are 
those of Shri Kundkundachaxya (about 100 A. D.) 
j ^ut w hich it is sometimes sai d that, although 

•Lord Mahavir (59S-526 B. C ). 


^Quoted from. "A Comprehensive Trea 

Theoretical Chemistry” by J W. Mellor, I 


Treatise on Inorganic and 

. D Sc , p 22 

i “Some day when, the whole of the Jam ^ 

lave been critically edited and their contents lexicaUy tabulate 
;^S«ther ^vith their ancient glosses, they wiU throw many 
tights on the dark places of ancient and modem Indi'm laH:, 
^es and hteratnre ” — Dr. Barnett, 
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based on the word of Lord Mahavir, it is not the 
Shrut literature of his times. The Shrut literature 
was organized and written down by Swetambar 
saints in the fifth century A. D. 

We have referred above to the discovery of 
atomic nature of matter by Democritus. His views 
may be summarized as follows i*** 

1. Matter is discrete, not a continuum. 

{Compare with aiora': n (matte? 

is in the form of atoms and molecules ) . 

2. All substances are formed of solid atoms 
which are separated from one another by void space. 
!&ach atom is a distinct individual 

3. The atoms are impenetrable, indivisible, and 
indestructible. They are as perfect, as fresh to-day 
as when the world was new. 

4- The atoms differ from one another in shape; 
size and weight. 

There is a fimte number of different Irindg 
of atoms, but an infinite number of homcemetiic (oi 
like shape) atoms of each kind. 

Compare with g g n gs w w u 

6. The properties of all substances depend 
upon the nature of the constituent atoms and the 
way the atoms are arranged. 

7. The atoms are in constant motion. 

8. Combination or aggregation is due to the 
coalescence of moving particles. 


Compare this with' u i 

'Tf "Comprehensive Treatise on Inorganic an 

Theoretical Chemistr5'"_J. W MeUor. 
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The name of John Dalton (1766-1844) is closely 
associated witli the development of Atomic Theory 
of Matter in Europe. He was an English chemist, 
who in 1S03 definitelj'" declared that a gas such as 
air, oxygen, nitrogen, etc , was composed of discrete 
particles which were in rapid movement and that 
the size of the particles was small compared to their 
distances apart. 

^ Modem investigations have shewn conclusively 
that all matter is composed of molecules which, 
the case of gases, are travelling in all directions 
with high speed. Theoretically a piece of chalk may 
he broken into two pieces, those two into four, 
3iid so on to infinity, ''Tn" reality, matter cannot 
he sub-divided beyond a certain point without losing 
its identity. The smallest particle into which matter 
niay be subdivided without destroying its charact- 
eristic properties is called a moleculR 

The Skandha is described as follows in 

^cinchastikayci Sar : — 

^ ^ II H 

^ II II 

— Sanskr%t render^ng of PrakrU Gathas. 


(Matter exists in four mam forms : 

and i - — 

•In the Nyaya Ltd Visheehake schools ol Hmda phUoso^y 
niso the theory of the atomic structare of matter is on 

developed. 
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The complete molecule of matter is Skandha, a 
of it is Skandhdesh; a half of that half is 
Skaudhpradesh; and what cannot be divided is the 
primary atomO’J 

No one has ever seen a molecule; these particles 
bemg so smaU that even the best microscope faUs 
to reveal them. The diameter of a molecule has 
been measured, to be one ten-millionth of an inch 
(r oo.6oo 7 o o ^ about one-eighth 

of an inch (i m ). If it is enlarged five crore times 
such that its diameter is nearly a hundred miles, 
the molecules of water withm it would appear to 
have one inch diameter and if the drop were 
magnified to the size of the earth, the molecules in 
it would appear about the size of oranges. 

The velocity of molecules in a gas varies from 
one to seven miles per second, while it should be 
remembered that the velocity of a rifle bullet seldom 
exceeds half a mile per second. Seven miles per 
second is such a high velocity that if a body be 
projected with this velocity from the surface of the 
earth, it would go beyond the earth's attraction 
and would never return. 

By indirect methods it has been learnt that one 
cubic inch of air contains 442400000000000000000 
molecules It has been estimated by Prof Andrade^ 
that the number of molecules in one ounce of water 
is so great that ‘if every man, woman and child m 
the world were turned to counting them and counted 
fast, say five a second, day and night, it would take 
about 4 million (4000000) years to complete the job' 

*The MecJtantsm of Nature by E. N. da C. Andrade, 
jD. Sc., Ph. D., p. 37. 
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Although the molecules are so very small, they 
are not relatively near neighbours: the space between 
them is much greater than that occupied by the mo- 
lecules themselves. Within the sohds the molecules 
oscillate to and fro about a mean position In 
the liquids they are more free to move and in 
the gases the agitation is very great For in- 
stance the separation of molecules m steam is about 
twelve times greater than in liquid water On a.c- 
wjunt of this greater freedom m gases, the molecules 
are constantly colliding one against the other, the 
number of collisions per second bemg about 6 , 00 Q 
^iiiHion. a e.. 6,00,00,00,000 times per second The 
mean distance travelled between successive collisions 

has been estimated to be three-miUionths (- 17000,000 ) 
oi an inch. 


This is the picture of the hurly-burly tumultous 



of common 


Fig 1 


dance of molecules within a gas 
We shall start to explore the 
interior of a molecule now In 
a molecule of common salt (See 
Fig 1) there are two atoms, 
one of sodium and the other of 
chlorme but m a complex mole- 
cule like that of alum the num- 
ber of atoms is about hundred. 


^oordzng to the Jama view, the material atoms 
iia-ve the capacity of compressmg an infinite number 
of themselves mto one molecule We sha 
presently brmg forth the evidence of modem 
science m confirmation of this view. 


When a gas is heated, the molecules ■within it 
rush about more vigorously and if the temperature i^ 
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sufiS-ciently raised, the molecules begin to fall to pieces, 
i. e., the atoms composing them get separated out 
just as a cluster of baUs glued together would break 
up imder hard impact. 

older view with regard to the atom was 
-that it is a “billiard-ball’ ' — like thing, hard, unbreak- 
able, indestructible and of the same nature all 
through, like a jelly but this conception of atom was 
revised by Sir Rutherford. According to h i m the 
terior of the atom is a solar system, i* e., an atom is 
not solid like a billiard-ball but highly porous like 
the solar system. From a series of difficult experi- 
ments Rutherford came to the conclusion that an 
atom contains within its centre a massive charge of 
positive electricity*, with a number of negative elec- 
tricity particles, called electrons, going round the for- 
mer with very great velocities m fixed orbits like 
the planets roimd the sun- The specifications for th^ 
hydrogen atom are given below. The positive charge 
in the centre is called the proton. See Fig. 2 on 
p. 14 

Hydrogen atom. 


Diameter 

Weight 


^ 200 , 000.000 


) inch. 


100 , 000,000 000 , 000 . 000,000 000 , 


•gram 


*See foot-note on p. xii of the Prologue. 

When a dry vulcanite fountain-pen is rubbed with a silkei 
handkerchief, it is observed that rubbed bodies acquire th 
property of attracting light bodies such as scraps of paper o 
small feathers. They are said to be charged with electricity. I 
should be noted that the vulcanite becomes charged with one kini 
of electricity and silk with the other kmd. These two kind 
are called arbitrarily as positive and negative. 
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Electron. 


Diameter 

Speed 

Weight 


inch. 


* * 500,000,000,000.0 

1,300 miles per second. 

• • 2 . ' oQ r weight of the 

hy^ogen atom. 

Proton. 

Diameter . . About ten times that of the 

electron. 

Weight . that of the hydrogen atom. 

The central positive charge of electricity’, the 
nucleus^ has a diameter only about a ten-thousandth 
of that of the atom and practically all the mass of 
the atom rasides in it. The diameter of an 
atom is one part out of twenty crore parts ot 
an inch. The lightest atom is that of hydrogen^ 
having a mass only one-quadrillionth ( 1 follo\vv-d by 
24 ciphers) part of one nuisba (gramme) while t ic 
mass of an electron is even two-thousandth part of 
this. The diameter of an electron is fivc-bilhonth 
(1 followed by 12 ciphers is a billion) ° ^ 
inch which is about 2 , 500 -milhontli • 

part of the diameter of human hair. 
eight-mile molecule the electrons arc only S 
diameter. These electrons revolve round tlic ^ 
several quadrilUon times per second \vith a sp ^ | 

li300 miles per second. All th?sc i-.urc 
showj ihat matter is ext remely norous, 
matter was clearly a ad erst o 

*Hydrogcn is the gas which »*= « 

^■uiphuric acid, and on account ol it- 
balloons and also bigger onc-= 
hydrogen and ox\gon. 

TThc concentrated electric clnrpi 
called the nucleus. 
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several centuries before the Christian erc^' It is t hi s 
fact which is expressed by words 

5rf?Rf {subtlety and accommodating power of the 
molecule^ (See p. 5). It is interesting to quote 
in this connection the words of Prof. Edding- 
ton, the great Astronomer Royal at Cambridge. 
He says : **If we eliminate all the unfilled space in 
a man*s body and collect the nuclei! and electrons 
into one mass, the man would be reduced to a speck 
just visible with a magnifying glass ’* 

In order to understand fully how innumerable 
atoms of matter may be compressed in one unit of 
space (srtfr) {vide p. 4), let us proceed a little further 
and look into the constitutions of atoms as revealed 
by modem science. 

The positive charge of electricity in the 
centre of the hydrogen atom is called the proton 
and there is only one electron revolving about this 
proton in a circular orbit of one 25 millionth parr of 
^^h. (See Eig. 2.) In the same way an atom 
of helium gas contains two protons in the centre 

and two electrons 

electron the 

central nucleus*. 

Then there are 
atoms with three 
protons in the 
centre and three 
electrons going 
round and so on, 
until in the heavi- 
est atom o 



2. The atom of hydrogen. 


*The nucleus of an atom may consist of one or more number 
of protons. 
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uranium metal there are 92 protons in the centre 
and 92 electrons going round them in different 
orbits. In each case the number of protons is 


equal to the number of electrons. The atoms of 
iron, copper, silver, and gold consist, respectively, 

® of 26, 29, 47 
and 79 elect- 
rons and pro- 
tons each. 
In figure 3 

Helium. Litiuum. Beryllium. shevm 

o atoms of he- 


Hehum. Lithium. Beryllium. 

Pjg 3 ^ atoms of he- 

Hum, hthium and beryllium. The sign -f- refers to 

the proton and the sign — ’ refers to the electron 


The great variety of matter in the universe de- 
pends on the fitting together of 92 kinds of atoms 
to form all manner of structures. These 92 differ- 
ent kinds of atoms consist of 92 different niic cii 


^wth corresponding swarms of electrons 

We have just mentioned on page 12 that oi. 
sufficient heating the molecules of matter get bro . 
up into the constituent atoms. The question 
arises as to what happens when an atom or a o. . 
are continuously heated to a very high o 

The temperature within the interior ^ . 

stars is verj’’ high, the highest tcmperatu**- < -vi.a 
Eddington being about fon 
Centigrade. What would be the 
uiside these stars ? At these higii 


^toms begin to lose tlicir outer ok 
electrons which compose the bodj’ of 
separate from the atom. Such ato 
of science, arc called 
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process of separation of tlie electrons from tlie atom 
is called "ionisation”. In some case it happens that 
atoms lose entirely their rings of electrons, the 
atoms are then called 'stripped* atoms. The theory 
of stripped atoms has found a beautiful confirma- 
tion in the following important and curious astro- 
nomical discovery. 


Sirius which is the brightest star in the 

heavens, has got a dark companion ten thousand 
times fainter than itself which was discovered in 
1845 by Alvan Clark. From calculations the mass of 
the dark companion was found to be one-fourth of 
Sirius, or of the sun. It has a diameter 1/30 of the 
solar diameter and surface temperature 9000 degrees, 
while the surface temperature of the sun is only 6000 
degrees Centigrade. A simple calculation shows that 
the material of which this star is composed is 2000 
limes more heavy than the heaviest metal known on 
earth. An ordinary layman thinks that either gold, 
morcurj', lead or platinum is the heaviest metal- 
It is true that platinum is the densest metal 
known on earth but have you ever dreamt that 
th-'o* is somewhere m the universe a metal 2000 
tim* s denser than platinum and as to how 
could it have boon formed ? What must be the pec- 
uliarity' associated with the atoms of which it is 
CO npo-e i Prof. M. K. Saha, T>, Sc , F. R. S , in 
' hi. Pro Mcntial Addre^^ delivered before the Science 


t’l V t’l 
1 


t b itnbay, m 1926, say*, **It is apparent 
* d'vr conn-tc only of ^tripped atoms, that 
^y. <if a'o.n'i have lo^t some of their 

j*' * of *rl ^tron , Thi" mu';! he duf' to the 
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at all clear how stripped atoms with a large ex- 
of positive electricity can be so closely packed;* 
cause as the charges are of the same sign, the 
^dency would be for infinite dispersion, instead of 
a normal condensation. But such cases of abnormal 
co^ensation are not altogether unknown in Physics. 

6 nucleus of atoms consists of a large excess of 
positive charges which ar& somehow packed within a 
very small compass.** 


last words of f fi<=» renowned- ph 3 ^icist Dr. 

^:S^. ^ean_ nothing but that an m immerotble number 
of atoms in a subtle state can occupy one unit of space 
^radesh). This was the teaching of the Tirthan- 

centuries before the advent of modern 
science. 


With regard to this kind of matter, Eddington 
^^ 2 te ^ years ago. ^One ton (=28 maunds) of 
matter ca n be easily carried in a waist- 
But now comes the news that matter 
even mo re dense than~ t his l has_beeii^_discovered. 

?Arm Chair 

i>cience,'" ILondon, July 1937, says : 


^ some of these bodies (small star^ the mat- 

e r haLs~~he come so denseljT'^tcked^ffiat a cubic inch 
^jsighs^a jon. smallest "too^^^tar discovered 

^^^Sfelyj s -so dense that a ^ bic mch of its mate- 

weighs, 620 >-tons I ’* 

:^jpfece of matter one inci long, one inch broadf- 

wei fff over 17,000 maunds fi 
--^ ^you drea mJlt 7 C-ari yon believe it ? Never- 
tkeless it is a far.t. It is the result of ^ 


^See Foot-note on page xii of tiie Prologue. 
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aTsr'ris^T 5rf*Rr that an ,,i iiimtiier al)le .atoms — pjf_ matter 

occupy one !Pradesh. Modem sceptic thinks 
and wonders wfiether the phenomenon of packing of 
stripped atoms was known to ancients. However 
the fact is there. The definition of Pradesh is full 
of significance. We reprodnce-Jit, once more ; 
^~~^*‘Pradesh is the miit of space occupied hy one 
indivisible atom of matter but in which innumerable 
atoms of matter may exist m a subtle state." 

Now we take up the discussion of the next com- 
ponent (Hharma) in the main Sutra: 

snf (Dharma) has been defined by the Jain 

writers m the followmg terms : — 

“nrroT 

(The auxiliary cause of motion is Hharma.) 

fv<pifd 11^,^011 

^ ;pt[% u a 

— isfwr, s^tRni^. 

(As water helps the movement of a moving fisli 
so does the medium of Hharma help the motion oi 
matter and soul. But it does not move those which 
are not moving.) 

It should be noted that the word Hharma'*^ has 

^ { 


“—cIcRTR 
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been used in entirely a different technical sense than it 
IS ordinarily understood to mean. Hindu philosophers 
have used the word in the sense of ‘duty’ or 
’’righteous deeds” but according to the Jain writers 
enr:). ’’Hharma” means the Aether of Space, 
the medium of motion, peculiar although it may 
seem. 


— ^ gn^ ii n 

(Dharma is known to assist the motion of soul 
3ud matter. It is formless, mactive and eternal. 
It behaves like water towards the fish in the world.) 

“ferr qf^RTRI I 

^ II ^^11 

— ^ dc«<t 4«n:, arsirnT ? i 

(The medium, which helps the motion of things 
^Jready in motion, is called Hharma. Just as a fish 
^^kes the help of water in its movements so do soul 
matter take the help of Hharma when they begin 
lo move by themselves.) 

•* •* 

(The fulcrum of motion for substances Kke soul, 

» IS called Hharma by the adepts.) 
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^sa«r?5!T H «F^: *Tf^okr: II \\ 

^ 3Tr^: n 'SO U” 

— ‘^asTff ^!^5r*T n s?® n 

(That which is the cause of motion of substances 
like souls is Dharma. It helps motion just as water 
helps the motion of a fish. It pervades the whole " 
universe is without form and eternal and 

its true nature is known only to the omniscient*'. 

In JPanchastikaya Sar of Shri Kundakunda we 
have the following detailed description of Dharmas- 
tikaya:— 

s 51 ^: \\ q^o u 

MRuict: I 

\\ %% \\ 

’TO ’RRTO’ft I 

^ 3?51W1T II Ij 

wiRsrf^; I 

^ ^ u u 

?t; sFEf^ ^rNTO 3^T?5i?it ^ n q^v:^ tl 

^qrf IPT?! I 

Tffr^ ^ ^#f? 5 r 11 u 

— Sanskrit rendering of 'Prahrit Gathas, 
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(Dharmastikaya being a non -corporeal (ar^) 
substance, has none of the qualities ordinarily 
associated with matter, i. e., it is devoid of qualities 
of contact, taste, colour, smell, and sound. It is 
a continuous medium pervading the whole universe 
(ssNi). Although, truly speaking, it is non-atomic 
in nature, i e , without grains m its structure, 
for purposes of practical convenience, it is regarded 
as made up of a number of units of space, i, e., 
Pradeshas. 

It tuidergoes an infinite number of modifications 
of an incorporeal nature^ and has the characteristic 
property of persistence through births and deaths, 
hence it is a real and permanent substance. It 
remains unchanged by the motion of objects but it 
conditions the motion of those that can move, 
matter and life. 

Exactly as water is indifferent to the move- 
ment of fishes, so is the Dharma Dravya, itself 
uon-motive, the stne qua non of motion of souls 
^ud matter. 

Dharma and Adharma are the substances with 
the help of which we can distinguish between the 
finite universe and the void beyond it; these media 
% condition the motion and the state of rest of the bodies. 
Diey are imcreated (like Space, Tune and Matter) 
^ud are co-exteusive with TokMcisha (Universe). 

Dharmastikaya neither moves by itself nor creates 
motion in other things but it supphes the necess^' 
means for the motion of living and non-living 
bodies.) 

’*JFbr these modifications read conunentarj on Sutra /. 
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The attributes of Dharmastikiiya are given, in 
Swetambar Sutras as follows : — 

^ ^rfcqiTRT *^551 ^3% ^ t 

— sTresrr sifrf*?T 5Tfm? v go v«i?. 

q»*nq^ q %q, ^iPi^dj f%2n \ 
zf 5^21 11 

— =S’crn«sTJnr g^, siczuo tipit o. 

The Jaina point of view with regard to the 
media of motion and rest ( and sr^rf ) is well 
summarized by Prof. A. Chakravartinayanar, M. A-, 

L. T-, Presidency College, Madras, in his English 
commentary on JPaitc/iasitkaya, We quote the < 
following from page 96 : — a 

"Motion and rest contemplated in this connection 
are distinctly physico- mathematical. They should 
not therefore be interpreted even metaphorically to 
mean an 3 dhing more than that connotation. We 
have to remember the foUowing points z - 

1. Dharma and Adharma are Amurta Dravy^. 
They have no sense qualities of colour, etc. 

2. They are Ajiv^s — non-living. 

3. They have spatial relation though in them- 
selves Eka-pradeshi ( ). 

""Ibey are N'lshknyas— non— active . 

5. They are Bahiranga hetu (af^ 1^) or Udasina 
hetu and not Mukhya hetu 
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6. Tiiej’- are non-discrete and continuous. 

Tiiese are some of the important common 
qualities emphasised by the Jain thinkers. 

The Jain philosopher recognized in the world 
matter, life and space. But are they enough? No. 
There iLOttld be no woild- The Atoms and Jivas may 
he scattered ihroughoitt the infinite space. Therefore 
there must be sometliing else besides these three. 
That something must be able to maintain a coherent 
system of Jivas and atoms, must have the function 
of preventmg the atoms, from fl 5 dng about, must 
limit the boundary of the world of things and 
persons. For the author distinctly says that without 
Adharma there would be only chaos j there would 
be no world. Therefore the Jain thinkers pointed 
the existence of a fourth entity which binds 
together things and persons. So the hypothesis of 
Adharma. 

This is something like Newton’s gravitation, 
but Adharma is slightly different- Its main faction 
is to arrest things and but then there is one 
difficulty. If there were Adharma alone how could 
there be motion at all in all thmgs? There would 

an eternal paralysis of Reality. To rei^ve 
this difficulty Dharma had to be posited. The 
function of Dharma is to guarantee motion within 
the limits imposed by Adharma. This is the reason 
for the second h 3 rpothesis. 

But the trouble is not yet over. If the two 
exist within a spatial limit one guaranteeing motion 
^nd the other rest, then the things m motion mus 
t>e in motion for ever and things at rest mus 
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there for ever.* But our experience is not of that 
kind- One and the same body has motion or rest; 
it may move or it may come to stay. Therefore 
Bharma and Adharma must be depirived of their 
causality. They can only be Bahirang-hetu or 
Uddsina-hetu, i, e , they must be indifferent and 
neutral in themselves and yet must be indispensable 
to the composition of the world. 


This seems to be the logical development of the 
system. The most approximate modem conception 
answering to the description will be Ether of the 
physicist. But the Jaina systems require two such 
entities functionally different; one acting like 
Newton’s gravitation (Adharma) and the other gua- 
ranteeing motion wthin the limits. It would not be 
quite accurate to think of centripetal or centrifugal 
forces, because Dharma and Adharma are Nishkriyas. 
Does it mean the duahty of electro-magnetic in- 
fluence of Ether ? The constitution of an atom is 
supposed to be a system of electrons (positive and 
negative).f Had the Jain thinkers any such idea 

•►(Foot-note is ours) Sir Issac Newton, the great scientifi< 
genius of the West (1642-1727 AD), enunciated his first law oi 
motion as follows : 


''Every body continues in its state of rest or uniform motioi- 
in a straight line, except in so c ar as it may be compelled to 
change that by impressed forces '* 

'-Material frictions and reactions are Msible as absolute inter- 
ferences which can change the motion of a body", 

—-The Nature of the Physical World, Eddtngton, 

tXhis IS slightly erroneous, positive electron is not the 

pmton. Proton is 2,000 times heavier than the posiUve electron 
discoiercd in 1932. 



Sutra 1. 25 

about tbe wliole world. ? We can. only contemplate. 
But of this much we are certain that Dharma and 
Adliarma are parts of the physical system. They 
s^re two different entities without which the System 
of reality would, be impossible and incomplete ** 

Let us see what has a physicist to say about 
his aether. 

In a popular scientific work An Outline for 
Boys and Girls and 'Their Parents edited by Naomi 
Mitchison, we find the following on p. 314 : — 

**The first problem tvas, of course, that if light- 
waves were real waves, they must be waves in. 
^oin^Iiing, They were plainly not waves in matter; 
it was necessary therefore to invent something else, 
^hich was not matter, for them to be waves in. 

something they called the ‘'ether", and imagined 
it as an utterly thin and utterly elastic fluid, that 
flowed undisturbed between the particles of the 
material universe and filled all "empty space" of 
every kind. 

"What was this ether like ?* Difficulties and 
contradictions appeared at once.'f For it was proved 
to be: (1) thinner than the thinnest gas; (2) more 

'*'‘^'a.tenal media, axe penetrated by ether, their molecules 
bexng Surrounded by it much as the leaves of a tree are sur- 
rounded by the air”. 

t** A. serious difficulty arises at this point. It is difficffit 
to imagine the planets as moving with their enormous velocities 
^ough (ether) a jelly-like substance without any loss of energy. 

motions of the planets are perfectly regular and show no 
Signs of any loss of this land.** 


— EdTPin Edser in **LigJd" 
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rigid, than steel; (3) absolutely the same every- 
where; (4) absolutdy weightless; and (5) in the 
neighbourhood of any electron, immensely heavier 
than lead !" 

Again we have from F. M. Denton’s Relativity 
and Commonseme ; — 

“The Newtonian ether is rigid, yet allows all 
matter to move about it without friction or 
resistance; it is elastic but cannot be distorted i it 
moves but its motion cannot be detected; it 
exerts force on matter but matter exerts no force 
on it; it has no mass nor has it any parts which can 
be identified; it is said to be at rest relatively to the 
“fixed stars,” yet the stars are known to be in motion 
relatively to one another/’ 

In the Restless Universe by Max Born, published 
in 1935, we read (p. 115) : 

*A hundred years ago the ether was regarded 
as an elastic body, something like a jelly, but much 
stiffer and lighter, so that it could vibrate extremely 
rapidly. But a great many phenomena, culminatic^ 
m the Michelson experiment and the theory of 
e ativity, showed that the ether must he something 
very diffetent from ordinary terrestrial substances. 

Now an ether is also required for electricity 
and magnetism ; 


from The Nature of the Physical World 

Eddington, ;the great authori^ on the 
subject, we have (page 31). 

cether is abo- 
lished. We need an lether m the last 
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century it was widely believed that aether was a 
lund of matter, 'having properties such as mass, 
rigidity, motion, like ordinary matter. It would be 
difficult to say when this view died out .... Nowadays 
ti ts agreed, that csther ts not a kind of ‘matter. Being 
non-material^ its properties are sui generis (quite 

unique)* Characters such as mass and rigidity 

which we meet with in matter will naturally be 
r absent in aether but the aether will have new and 

definite characters of its own non-material 

ocean of aether."" 

Although the scientists have firmly come to 
believe aether as non-material, their attempts to 
detect it axe not yet over The most ingenious 
and well-known experiment devised to detect aether 
(Was performed some fifty-five years ago and is 
(icnown as the Michelson-Morley Experiment. 

The idea of the experiment is this : if all 
material bodies are really swimming through a 
limitless ocean of aether, it is quite easy to find 
bow fast they are moving through it The foUow- 
iiig analogy will make the pomt clear • The time 
taken to row a boat a certain distance up a swift 
river and down again is always greater than the 
time taken to row the same distance across the 
river and back.f Even if water were invisible one 
could calculate how fast it was flowing by measur- 
big the time either way. In the same way it 
argued that if earth were really moving through 
aether a ray of light would take a longer tune to 

*This is a brilliant confirmation of view. 

tThis fact can be proved mathematically- 
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gTQ tQ a mirror and return a certain distance citong 
tlie earth’s motion than across it. 

If aether were a material medium for the earth 
to move through, this seemed bound to be so. Xhe 
experiment was performed in America by means 
of the most delicate apparatus and, to the great 
disappomtment of the workers, it was found that 
both journeys of the ray of hght took exactly the 
same time. In the words of Richard Hughes : 
*»It showed that to try seriously to find out facts 
about the aether, as if it were a real thing, would ^ 
be almost as absurd as to try and find out what 
wood the Good Shepherd’s crook is made of 1” 

The above experiment was performed in 1881 
and m 1905 the experiment was repeated with 
better precautions The result was published in 4 
the Proceedings of the American Academy of Arts / 
and Sciences, the result again being zero. During 
the period 1921—25 a series of more exhaustive and 
elaborate experiments were carried out by Prof. 
D- Miller on Mount Wilson, California. Five thou- 
sand observations were recorded for full periods of 
24 hours and extending over ten days.*^ The final 
conclusions were that there was a relative motion 
of the earth and the aether. 

This result produced a great commotion in the 
scientific world for Michelson-Morley Experiment led 
us to conclude that either there was no material 

15 well to note from this the great zeal and assiduity 
which these western workers evince in the search after truth. 
Read carefully their attempts to detect by experiments the 
jyharma Dravya^ 
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asther or that it moves with the earth or that it 
IS at rest in space, while Miller's work indicated 
sether drag and proved ffither to be not non- 
existent . 

r 

More delicate experiments were taken up in 
Germany in the year 1925 by Tomaschek to detect 
^be motion reported by Miller. The work of 
Tomaschek was again criticised by Chose in America 
he carried out his experiments, published in the 
Physical Review, August 1926, but no such motion 
•ould be detected. The Michelson experiment has 
leen again repeated in recent years in a free balloon 
heights of nearly and 3 miles but the authors 
eport that they are unable to confirm or refute the 
®ber’s report. The Miller's results are for some 
sason inaccurate appears to have been established 
y the research of Kennedy in XJ . S . A . published 
i N’ovember 1926 The famous Chicago rotation 
-xperiment ” designed to test the effect of the earth's 
rotation on the velocity of light confirmed the view 
that (Bther was stagnant not moving. 

The physicists have sometimes become very 
rnuch confused over the sether controversy Iir ^he 
^^words of N. M. Bhgh, A R C. Sc , A. R C.: 

^ If an ether does exist it would be a four-dimOT 
^onal concept and its absolute nature would e 
just as impossible of comprehension as the function 
^hich it serves.’* 

Let us review the whole situation- wb 5 ’‘ 

^he scientists led to such absurd conclusions a 
SEther was thinner than the thinnest gas and at 
Ihe same time more rigid than steel ; abso ate > 
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weightless and at the same time heavier than lead ? 
(See p. 25-26 ante^ The answer is : because they 
then regarded aether as a sort of matter, i, e., they 
identified Dharma Dravya with Pudgala JOravya ; 
and the discrepancies have now disappeared, when 
they have come to regard it as a non-material 
( ) medium. Remember the latest utterance 
of A.S. Eddington. M. A.. LL. D., D. Sc., F. R. S., 
Plumian Professor of Astronomy in the University 
of Cambridge, “Nowadays it is agreed that sether 
is not a kind of matter. “ 


Why was the Michelson-Morley experiment per- 
formed and repeatedly performed with such great 
refinements ? To find out whether the ocean of 
ffither was moving or stagnant. And what is the 
latest pronouncement on the subject ? D. C. Miller 
in his paper Ether-drift experiment and determina- 
tion of the absolute motion of the earth read 
British Association, Leicester, September 

19^. and published in the " Nature " February 3, 
1934, says ; 


magnitude and direction of the observed 

tmn ^7 S required by the assump- 

sther. '7* ^ ®®rth is moving through a fixei 


rvhich^b^ surprise in the manner in 

“Vs ive ** have arrived at this conclusion. 

‘tomT “ the P™- 

more the words of A. D. 


■Pvr further supported by th 

'""'I Februarj 

on Ether-drag by Cartmel.) 


papers published in the 
15, 1935 (See 'Discussion 
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Rikhie : " Scientific men are bound to be revolu- 

tionary ; to scrap ruthlessly whatever theory is 
found to contradict facts, and adopt a new one " 

So we see that on the basis of the latest scien- 
tific evidences two points are well-established - 
Dharma Dravya, the ^ther is non-material, fillinf' 
all space and not moving. 

Compare with this the Jam version: 

( Dharma Dravya is formless, inactive, and 
eternalm It behaves like water towards the fish in 
the world.) 

Some people think that with the advent of 
the theory of Relativity, the ether has been thrown 
out of science. They should carefully note what 
the great exponent of Relativity, Prof. Eddington, 
has to say on this point. This does not mean 
that the aether is abolished. We need an aether. 

( See page 20 ante ). Thus it is proved that 
Science and Jain physics agree absolutely in so far 
as they call Dharma (.<i3Ether) non-material, non- 
atomic, non-discrete, contmuous, co-extensive with 
space, indivisible and as a necessary medium for 
Motion and one which does not itself move. 

Adharma. 

I^t us now take up the next entity in the 
Sutra, viz,^ Adharma (arsTO^ar). 

“afTHpiT *5’ I” 

^ II <» 
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(Adharma is the auxiliary cause of rest to soul 
and matter.) 

— *5ysnu^ ^ 

(The principle which guarantees the permanence 
of world structure is called the Adharma.) 

Trom Dravya Samgrahj we have : — 

“?f«rFT3^prt ^rc^Tft I 

— Sanskrit rendering of IPrakrit Gath(^» 


(Adharma IDravya assists the ste,ying of souls 
and matter which are stationary just as the shade of 
a tree helps the staying of the travellers. But 
Adharma tZoes not stay those which are moving.) 


— 11 RKt « 


(Adharma is the cause of rest of various, sub- 
stances just as the shade of a tree is the cause of stay- 
ing of persons heated by solar rays or as the earth is 
the cause of sta3dng of creatures like horses, etc.) 


“^s2Tpri s?3T55i^lJTnT«r^ i 

^s^sfq IK <i, 's ? II 


(Adharma is the cause of rest of matter and 
other substances. Adharma, like Bharma, pervades 
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oil universQ («rN*Rrr5r)* and h.as other characteristics 
similar to iDharma.) 

— g^FT 11 n 

(Adharma, like Dharma, is without form, iii« 
active and eternal; it is the auxiliary cause of rest 
►-0 soul and matter as is the shade of a tree the 
Auxiliary cause of rest for the travellers.) 

From I*anchastikcLya Sar we have — 

“^Tsrr gsri 1 

fen STjjFff ^ 5 u 11'' 

— Sanskrit renderutg of Prakrit Gotha, 

.s (The nature of Adharma Dravya is fundamentally 
the same as that of Dharma But as the earth is the 
resting place of objects, so is the presence of 
Adharma Drayya an indispensable condition for 

*Tlie Jam tinnkers have divided, the tiniverse mto two 
Lokikasha (^st^TT^TRr) and Alokak&ha I®- 

former the substances Dharma and Adharma permeate and 
keace nx this region bodies move and come to rest; in the latter 
these media of motion and rest are absent, it is all pure infinite 
-space beyond Lokakasha 

beautiful scientific exposition of these two regions is 
Siven later in this book. 

' This idea is expressed m the following Gathfi from Triloltsar, 

II 

— fe wl-o - g rr srniT n K n 
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the rest of things in motion, whether they are 
animate or inanimate.) 

Also from Swetdmbar Sutra we read. 


^ ^ I STW ;55^ 

or ©r^R^rqTR i 

This expresses the same conception of Adhaxma > 
as in the Digambar versions. 

To summarise, Adharma Dravya is d non- 
livings formless, inactive, continuous medium without 
which equilibrium in the universe would have been 
impossible. In the absence of which the souls 
and the atoms would have become scattered in 
infinite space, that is called Adharma by Jaindchdrv 
yds. It is the binding force which is responsible^ 
for a stable universe; without it there would be 
chaos and no cosmos. 

In the words of Prof. A. Chakravarti (Philoso- 
piiical Introduction to Patwliastikaya Sar, p. xxvi- 
xxvii) — 


" The Jain thinker pertinently asks the ques- 
tion why the atoms should be kept together consti-^- 
tutino: the world of Mahd Skandha ? Why should 
thrj- not got di^sipa ed throughout Anan*dkd-a or 
infmUc space? Then there w..uld be no world, 
fh' vor}.' faci that the structure of the world is 
p rntarent. that the wcrld is a cosmos and not a 
nnp.i s the existence of another principle 
. ui Jt ruaratttfcs tue permanency of world's struc- 
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ture and world form. This principle has the func- 
tion of binding the flying atoms to the world's 
centre. Its function is then distinctly inhibitive 
to arrest the fiymg atoms. This physical principle 
is called Adharma or rest 

"Both Dharma and Adharma pervade through 
space up to world limit. They are absolutely non- 
physical in nature and non-atomic and non-discrete 
structure. The qualities of Pudgala are not 
found therein Nor have they the structure of 
space which is constituted by space points. These 
fwo physical principles are perfectly simple. There- 
fore they may be spoken of as one or as many 
They are spacial and yet are non-spacial. They 
a^re Amurti and Arupa. They are neither light nor 
fieavy. They are not objects of sense perception. 
Their existence is inferred only through their func- 
hon. Such are the characteristics of these two 
principles which are distinctly p&culiciv to Jaina 
Physics,** 

It is a fact worthy of notice that although all 
tndian philosophies have devoted very great pains 
® the theories of world evolution, none of them 
the Jains could think of these vital principles 
>f motion and rest without which a stable world 
►tructure is not possible. 

Tet us now try to investigate the modem 
tientific equivalent of the principle of Adharma 
f we have proved in the foregoing pages the lumi- 
^ferous «ther to be the equivalent of Dharma 
^ravya. Apparently the cementing force m the 
World is what science calls "g^ravitation • 
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Although the law of gravitation has been styled 
the most extensive generalisation to which the 
human intellect has ever attained, Isaac Newton, the 
discoverer of the law, did not quite understand it. 
In his “Letters to Bentley*' Newton wrote : 

“You sometimes speak of gravity as essential and 
inherent to matter. Pray do not ascribe that no- 
tion to me; for the cause of gravity is what I do not 
pretend to know, and therefore would take more- 
time to consider it 

“Gravity must be caused by some agent acting 
constantly accordmg to certain laws; but this agent 
be material or non-material I have left to the consi- 
deration of my readers". 

It is worthy of note that Newton himself hit 
at the truth when he suspected that the real cause^ 
of gravitation may be a notv-material agency. In 
the foregomg pages we have pointed out clearly 
that Jain metaphysics regards the medium of rest 
(the gravitation) as non-material. We shall presently 
see that the Einsteinian view of gravitation regards 
the cause of gravitation as passive and non-material 

— gpCTW 

Xhe Newtonian view of gravitation can be 
gathered from the following considerations : All bodies 
with which we are acquainted, when raised into the 
air and quietly abandoned, descend to the earth's 
surface. They are urged thereto by a force or effort, 
which, “although it is beyond our power to trace"'*', 

*Ouiltnes of Astronomy by Sir John F. W. Herschel, Baxt 
K. H. on pag^e 265, 
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we call gravity. According to the law of gravita- 
tion every particle of matter pulls every other 
particle directly as the product of their masses and 
inversely as the square of the distance between 
them, i. e,, the heavier the bodies are, the greater 
IS the mutual force of attraction between them and 
greater the separation, the smaller is the force of 
attraction; if the distance between them is doubled, 
the force of attraction would become one-fourth; if 
ihe distance is trebled, the force would become one- 
ninth and so on. 


It was the genius of Newton to extend the 
law of gravitation from the earth to the heavenly 
bodies He came early to suspect that the force 
which keeps the moon m her orbit is none other 
than the power of attraction of the earth. After 
^ears of waiting, trying and e^ierimenting he prov- 
ed mathematically the truth of his conviction. On 
page 65 of T/t 0 World in Modern Scteitoe I-eopold 
Infeld says: — 

‘"Newton was the first to appreciate that the 
fall of bodies, the motion of the moon round the 
earth, the motion of planets relatively to the sun, 
are all governed by a smgle general law of^ravita 
tion. 

• • • • • • • . 


“All bodies mutually attract each other. Take 

a . 1 sDiieres. 

'*■ single case- 


The law of gravitation tells us the durectioa o ^ e 
attraction between these spheres and what p ysm 
factors determine its force. The direction is that 
0 the straight line which joins the cen o 
spheres; the force of the attraction depends o > 
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the masses of the spheres and on the distance 
which separates their centres. Let ns donhle the 
mass of one sphere and treble that of the other. 
The force of attraction will be increased 2x3, — that 
is, six times. Put more briefly and generally ; 

The force of attraction of two bodies vanes 
directly as the product of their masses. Next 
assume that the masses of the spheres remain the 
same but that the distance is trebled. The force o^ 
attraction is now reduced by 3x3 times, — i.e., nine 
times. In other words, the force varies inversely 
as the square of the distance 

But how is it that this force does not mani- 
fest itself in connection with objects which surround 
us ? Why do not chairs, tables, houses tend to 
move towards each other ? The answer is simple: 
The forces of attraction are extremely small; in the 
case of objects around us they are insufhcient to 
overcome the forces of resistance to motion — ^that 
is to say, the forces of friction — -which are alwa 3 ^ 
brought into play. If the attracting bodies are very 
massive, the forces of attraction become appreciable. 
It is due to them that the earth attracts the bodies 
in its vicinity and the planets move aroimd the 
sim and the moon moves around the earth. 

Yet another question suggests itself in this 
connection. If bodies attract each other along the 
straight line's which join them, how is that that 
the ear h doe-; not fall upon the sun and the moon 
upon th' earth ? The principles of Newtonian 
dynamics supply the answer to th s question. The 
direction of motion is not that of the direction 
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of the force. When a stone drops freely from a 
height, it falls vertically towards the earth^s centre. 
A projectile discharged from a heavy gun, however, 
describes a parabola, although, here too, the force 
of gravitation acting upon it is towards the earth’s 
centre. 1/ we could impart to the projectiles a suf- 
ficiently great velocity, we could make the^n move round 
the earth as does the moon” 

Newton extended the concept of gravitation to 
molecules and atoms also. The propensity of two 
bodies to react chemically was attributed to the 
attraction of the particles of one for the particles of 
the other. La.ter on tbe term attraction was chang- 
ed to affinity. The Greek philosopher Democritus* 
held the view 'that the atoms are attracted to one 
another on account of their whirling motions’. 

These considerations lead us to the conclusion 
that gravitation is the cause of the stability of the 
macroscopic as well as microscopic systems- of the 
universe. But for gravitation, there would be all 
chaos, there would be no world The atomsf would 


*A Compreliensive Treatise on Inorganic and Theoretical 
Chemistry. J. W. MeUor; page 785. 

fWe have pointed out that the earth moves round the sun 
J because of gravitational attraction. lu the case of atoms, ow 
ever, gravitational attraction plays no real part. The masses 
electrons and protons are too small for that On the other # 
here there is an incomparably greater electric force, *- ® ’ 
force of attraction between the positive electric c a^e ° 
proton and negative electric charge of the electron ( e® ^ 
page xn of the Prologue) However the law which goye 
attraction is exactly similar in form to the law of i ^ * 

^^tat It IS merely a change of name It is again a force of at 
tion which keeps an electron moving round the proton 
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be scattered throughout space, the galaxies would 
disperse; the members of the solar system would be 
torn off one from the other. Hence the necessity 
of the important postulate of Adharma Dravya, 
the gravitation. 

It should be borne in mind that Newton 
regarded the force of gravity as an active force^ 
although acting like an invisible agency. The 
modification of the concept of gravitation introduced- 
by the author of Relativity, Prof Albert Emstein, 
renders gravitation quite inactive and thus brings it 
on the same level as the Adharma Hravya of the 
Jain philosophers. 

The view of Einstein can be approached in the 
following manner: Suppose this room is a lift;"* the 
support breaks and down we go with ever-mcreasing 
velocity, faUing freely like a stone. Suppose I am 
inside the lift and I perform the experiment of 
dropping an apple held in my hand. Remember 
that the lift and all things contained in it are falhng 
freely all the while. To my surprise I shall see 
that the apple cannot fall any more than it is al- 
ready doing owing to the free fall of the lift. The 
apple remains poised in my hand. The force which 
causes apples to fall, i. e., gravitattoii as an active agent, 
disappears, so far as the man in the hft is concerned. 

How ignorant science is of the ultimate nature 
of gravitation is prettily set forth in a story told by 
Einstein, ^ a preliminary to a popular exposition. 

. Suppose, he says, **that a m an were put 

electnc or hydraulic, are fitted m various buildings, 
railway platforms, etc , for going from one storey to the other. 
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into a perfectly dark cage tliat %vas poised, motion- 
less, far out into inter-stellar space. The man 
would not weigh anything, lie could move from one 
Side of the cage to the other, or from top to bottom, 
by the slightest push, he could float in the middle 
of the cage without touching it. Suppose that, 
unknown to him, a cable were attached to the top 
of the cage and some strong motive force applied to 
the cable; suppose that this force drew the cage 
swiftly iti the direction of a line from the bottom 
to the top of the cage; and suppose that the force 
were so steady and noiseless that it was not suspect 
ed by the man in the cage. What would he ima^ne 
was happening ? He would suddenly discover that 
he was being drawn against the bottom of the ca^, 
only by a strong effort with his legs co e 
lump away from the bottom for ^ momen , an ^ 
then he would instantly feel strongly a ra 
back to the bottom. ActoaUy, as we can from 
outside, the bottom is being drawn to^ds him, 

but he, accustomed to Us itoiton .tttraoted'by the 
never suspect this. He would feel a cnriulied 

bottom*. And the most ingenious lie 

with aU the most sensitive apparatus, 
guessed at two reasons for the sensa ion, 
determine which ^vas the real one.' is 

In the words of HenshaW Wa ^ 

an absolute mystery We cannot ^ force of 

planation of its nature If we cannot 

attraction*'*' we are not saving anyt ^ 


; ^ ^ i^P^^vitation as a for^ oi 

*Newton. introduced the idea miitorm motion, whi^ 
attraction’ because the state of rest ^ o -bserved m the space in 
he postulated (seepage ?), cannot e ° ^ of forces. 

Wtach we hve In theLokiatfaba there re no spece 
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conceive Ilow a force can act at a distance without 
any medium through which to act or how the force 
can act instantaneously or what could propagate it.* * 

But then what is the Einsteinian explanation 
of falling bodies. According to Einstein the totality 
of space is so ‘curved* that a ray of light, after 
travelling in a direct line for a long enough time, 
would come back to its starting point. The curving 
of space in any region depends upon the concentra- 
tion of matter there; the greater the mass of matter 
the greater is the curvature or warping . If anyone 
could become familiar with the abstruse formulae 
and calculations of Prof. Eddington it would be 
natural to suppose that space and time must be warp- 
ed under the influence of so much gravitational force 
assembled in one place How could it be other- 
wise How could space and time be expected to 
stand the strain of such an intolerahU deal of matter 
heaped around one centre ? In the words of H Ward 
again ‘To be surprised at the curving of space is to 
be like a child who is g;rieved when a house of cards 
crumbles under the weight of a big doll. Certainly 
space and ti m e must be distorted by gravitation-^* 
Why does an apple faU to the earth ? The answer 
is. the presence of the apple distorts the space in its 
neighbourhood and the appU then slips along the 
Une of the greatest slope, not that it is palled by the 
gravitational attraction of the earth. 


Nikhil Ranjan Sen, D . Sc.(Cal. ), Ph. D. (Berlin). 
Professor of AppHed Mathematics, Calcutta Univer- 
si y, in his article on Relativity* writes as follows : 

of the PJiystcs Seminar, 

Allahabad University, 1925 , July. 
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the general theory* of Relativity gives 
a conception of the Unix er<c totally different from 
the one on whicli the classical mechanics of Nexvton 
and Ga!ii»K) is based, the new theorj'^ succeeds m 
describing all physical phenomena in conformity with 
our experience quite as good as the classical theory. 
^Vith Xexvton*'^ mechanics graxTtalion is simply a 
<hiesfion of at traction at a distance according to a 
■fiefinite law. //ou* f/tts mechanism of aclton at a 
distance opctaics^ the theory is stient ahoiit the point*"'. 
Einstein's theory discards the idea of action at a 
distance and shifts the entire consideration to a 
totally different ground. The cause of interaction 
between bodies, according to the new theoryt is to 
be sought in the peculiar nature of the space which 
surrounds the bodies. The p/ escnce of matter gives an 
^ppteciahlc curvature to the surrounding space and the 
niailer fails down, as it were, along the slope of this 

’'Upiatiire according to some definite laxv 

Einstein's mechanics/ the law remains essentially 
‘-he same though it is formulated in a more rigorous 
form out of necessity.'' 


Although the scientists have not come to postu- 
^fe in clear terms the existence of a separate 
fiiedium of rest,-]' like sether the medium of motion, 

^ *li we accept the Jam view the point become^ quite clean 
*• the all-pervading invisible mcdiuin of rest 3lsi*T5®*T throug 
^ Jch gra\itation makes itself felt 


tThe nearest approach to tlie idea of the medium of rest 
concs^t gradually being developed by Einstem an 
timers in the name of the Unified Field Theory of gra^tation 
nd electromagnetism The field did not exist for the physicis 
early years of the 19th century. For him only ma er 
2 ts changes were real But the field concept is growing 
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they axe constantly feeling the necessity of it. They 
do require a medium for the propagation of gravita- 
tion. Hence wrote Henshaw ^ard : “We cannot 
conceive how a force can act at a distance without 
any medium through which to act or how the force 
can act instantaneously or what could propagate 
it (See page 42 anie)” Or in the words of Dr. N. R. 
Sen *'How this mechanism of action at a distance 
operates, the theory (Newton *s theory of gravita 7 
tion) is silent about the point.’* 

It IS the greatest triumph of the Jain theory of 
Adharma Dravya that science had to postulate the 
existence of an invisible force of gravitation to account 
for the stability of the Universe, and that Einstein’s 
modification of the law of gravitation had entirely 
divested the latter of its active character. Gravita- 
tion is now regarded as an auxiliary cause and not , 
an active puller, so that its character is now brought 
m exact conformity with the Jam view. 


— 11 


steadily and matter is being overshadowed by the field. Modem 
science recognizes two realities. Matter and field. In the 
Einstein and Infeld 'the electromagnetic field is, for 
tte modem physicist, as real as the chair on tvhich he sits.' 
To quote the same authors further: -A new concept appear in 

invention since Newton's time: 
the field It needed great scientific imagination to realize that 

LZ r 1 but the field in the space 

Lr r P^^cles which IS essential for the 

IctZaLtr ® gravitation and 

macr^lT microscopic as waU as 

MB-Croscopic worlds together. 
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(TJie principle wliich guarantees the permanence 
ot world structure is called Adharma). 

And furtlier 

feu 'rfeff»i?rpr ii 

— grniTn 

(Adharma, like Dharma, is -without form, in- 
tive and eternal, it is the auxiliary cause of rest 
to soul and matter as is the shade of a tree the 
^uxihary ca-use of rest for the travellers.) 

Akasha. 

We now take up the next Pravya AkAsha (sfR»Rr)r 
According to Umasw’ami 


®rr^Rr^»nf:: ii % ii 

(*^tie function of space is to give place to all other 
»ubstances; or interpenetrability is the characteristic 
Akdsha.) Or 

^5^1: I) 


which accommodates souls, matter, tune and 
^dia o f motion and rest is called the Space.*) 

*According to the Hindu theory of Creation Akisha is the 
^^eval substance from which the other elements arose and 
^erefore, as Dr. Thibaut has pomted out, Akdsha roust mean 
form of subtle matter and not the mathematician’s space 
or this reason Dr. Thibaut has invariably used the vror 
Aether” to denote Akdsha and accordmg to him tins « the 
consistent translation. But the Jam thinkers do not helie-te 
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The author of Dravya Samgrahj Nemichandra 
Siddhdntchakravarti, describes Akdsha as follows : 

i^jf ^RRf ’3r#t3Tnn?rf¥^ u %% it 

(According to Jainism, that which allows space to 
Jiva, etc., is to be known as Akdsha. The Akdsha 
is of two kinds: Lokdkdsha and Alokdkdsha.) 

The learned author of says : 

( ^52TTf^ #: sTsqf^’^^ui aif^vir^f^rS 

d5C[%[5$T, ^ETTcFft^T ^TT^PRTd ) 

^ I Qs((^ f 

^TS^: \ ) 

■ ^ 

in the theory of creation aixd. consequently they acktwzt'ledged 

space to be an objective reahty — not aether In the words of 
Prof A Chakravartty (quoted from the JPhtlosophical TniroducCton 
to Panchashkayti Sdrd) "curiously the non-Jain Indian systems of 
thought do not pay any prominent attention to the problem of 
space. In fact the more influential Indian system of philosophy, 
the Vedanta uses the term Ak4sha mdifierently to denote space 
and aether It is the latter meanmg which is more promment. 
It IS to the credit of ancient Jam thinkers that they took a bold 
attempt to attack the problem and that with very great success 
This fact IS perhaps due to their great mterest in mathematics. 
An adequate solution of the problem of space and time is 
intimately connected with Mathematical Philosophy. It is modem 
mathematics that has successfully reclaimed once again space 
and time from the destructive dialectic of the idealistic 
metaphysics. Space is mdispensable to Science and Realisfic 
Metaphysics The wonders of modem science are associated 
with the reality of space and what is contained therein. Hence 
to the "Indian Realism" space cannot but be real.” 
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same autlior Shn Akalankadeva has 
illustrated the accommodating power of space by 
sa3dng that AkcLsha allows other substances to 
penetrate itself just as water allows a swan 

( ; J| (R) ll ) but this analogy 

should not be interpreted too strictly. In fact a 
swan displaces a certain volume of water while 
Akdsha being a subtle substance, the idea of dis- 
jpla-cement does not occur there. 

We give below a few more quotations to show 
that the idea of space m Jainism refers to the 
Kiathematician*s real space and not to any such 
tiling as the aether — 

^ II 

*■ tr- • 

zjsTf II” 

JF3[: 11*' 

— sr#m5T grm ii » 

Exactly the same idea is expressed in. the Swetam- 
liar Sutra ? 9 I 

nr I ” 

accommodate objects is the characteristic of space.) 

The nature and the characteristics of space 

fully described in Fanoliasitkayt^ ^ 

^li^i KundkundAchdiya. We reproduce below the 
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Sanskiit icudciinij of th<* vwth tt tn ♦ 

fation anti part of tiv: cr>mnn-‘at:iry f‘*>iu pt*:*'-' 

104 (S B, J., V<4 III) rdit.il by ^.r Ch 

ravatti : 

tniojf S'Txikt^i =1 I 

\Vliat contained accominodatt ^ con\pI*‘t» ly ail Jtv*i^ 
and Pudgalas and tin- r.-mainim: Ujavy.i^ is ih‘' 
world space or Bokaka*^!!:!. 

Life, matter, tlie principle of motion »inti rliat of 
rest and also time» tlieac art* not distinct from the 
world. But that which is the sam** a-v the world 
and also distinct from it, is Akdsha (*t sp ic»* which 
is infinite. 


Commentary. 

The constituent elements of the world are the 
incite number of Jivds, and the infinite physical 
objects, the principles of motion and rest and space 
time. Of these space contains the other five. 
The space which is co-extensive with these objects 
IS caUed Lokdkdsba. But this is only a part of real 

Loka there is Alokdkdsha or 
Anantdk^ha. This Anantdkdsha is pure space. There 
no objects ammate or inanimate in this Infinite 
Beyond. Not a tiny molecule of matter nor a 
^ay Jiya would step beyond the hmits of Loka. 
The system of objects is held together by the 

Dharma and Adharma. And these 
prmaples are confined to Lokdkdsha. 
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Thus we have to note that mathematically 
pure space is recognised to be possible by Jam 
thinkers 

Akdsha thus accommodates the other Dravyas. 
Why should it not be taken also as the condition 
■of motion and rest? The author shows why it can- 
not be such a condition. 

f^arfci i 

sn^rpTT: f?r^: f^sl^ ^ II ii” 

(If space, in addition to accommodating other 
things conditions their motion and rest, then why 
do these SiddhAs whose tendency is to go upwards 
come to stay at the summit of the "world ? 


Commentary. 

The author evidently explains why it is neces- 
ity to postulate the existence of Dharma and 
Adharma. Cannot Akdsha be credited with the func- 
tion of motion and rest in addition to its own 
tion of accommodating things ? According to e 
author such a hypothesis would be impossible. i 
Would be conflicting with other facts, for if it is 
the condition of motion and rest, then wherei^ 
is Akdsha there should be free chance for mo 
*‘est. But neither a single Jiva or a 
of matter could step beyond the the 

though there is Akdsha beyond Th 

author concludes that space is no jpnpndent 
of either motion or rest These require ^idepende ^ 

principles as their condition Akdsha ^ 
substitute for Dharma and Adharma 
S5^tem evidently considers the worl 
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and unreal %\dtliout the statical and dynamical 
principles. 

In Gdthd No. 100, the author has emphasised 
the same point again. “Since there is a definite 
Loka,'* he says, **and since there is space beyond, 
there must be something besides space which 
m a in tains the integrity of the system of things and 
persons. For space itself cannot have that function 
of maintaining the unity of the worid/^ 

In Gdthd No. 101 we have — 


laildiW ^ I 


(If space be the condition of motion and rest,, 
of life and matter, then there would happen the 
disappearance of Aloka or the beyond and the 
destruct on and dissipation of Loka or the world.) 


Go mmentary . 

As a matter of fact, the world is an integral 
system of things, living and non-living, existing in 
space. That there is some force or power which 
holds the constituent elements of the world together 
IS a necessary pre-supposition even of modem 
science. It ts really wonderful that Jain thinkers 
several centurtes ago felt the same intellectual necessity 
of suppostng a physical force which ^naintains the 
cosmic umty. The reason given for that hypothesis 
interesting. If there is no such power 
If things hving and non-living were left in space 

"7 u ^ principle to hold 

them together, there would be only chaos, no 
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systematic world. This argument must be consi- 
dered very important for it gives us an insiglit 
into the scientific ideas of the ancients. The •positive 
science of ancient Indians must h^ve heen fairly ad- 
vanced in order to promulgate such physical theories 
as are contemplated hy the author 

In Gd,th4 102, the same fact has again been 
asserted : 


li 


{Dharma and Adharma, i. e.y Mth&v and gravita- 
tion are the conditions of motion and rest respect- 
ively, and not Akisha or space.) 

♦ 

In Gdthd 103 the author states that LokAkdsha 
or world-space, Dhanna and Adharma, are all 
co-exteusive and coincident. Hence they may be 
/considered as one conventionally as they are all 
lincorporeal entities in the same locality. But they 
3re in reality different from one another on account 
®f their functional difference. 


f^^g r rf qr ” 


{Dharma, Adharma and space are 
^terpenetrating and coincident. Hence cy 
one from the point of locality; they are o 
size and form and constitute an 
^ty. But from the difference of function they 

exhibit tbeir diversity. 


This Gkthk is interesting for 
■Ohaxina and Adharma being constituti 
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of the world are said to be confined to Lokakiisha. 
Their influence is not felt beyond the boundary of 
the world, for their influence is fundamentally re- 
lated to things material and spirituaL These two 
mysterious physical principles are all-pervading and 
co-extensive with the world space. Their existence 
cannot be mferred from their difference of locality. 
There is no such difference. But yet they have fund- 
amentally different functions and on account of 
these differences they are really diverse- In short they 
are in one Pradesha (unit of space) but different as 
Vastus ^ i. e.y they have a unity of locality with 
diversity of function and nature. 

• 

This functional difference is emphasised by the 
author only because these three Bravyds are 
Amurta. There is no other way of differentiating 
them unlike physical objects which can be distin- 
guished by sense quahties and unlike Jivas which 
can be differentiated by conscious qualities. Dhanna 
and^ Adharma have to be determined only by 
their function in the economy of the physical 
world. ^ ^ 


( Quotation ends here. > 

Now compare the purport of these beautiful 
&i,th?is with the proclamations of modern science. 
Just as the Jain thinkers have divided space into 
I.okaln\sha and AlokJikksha, i. a finite universe and 

an mfimte void beyond, so is the verdict of the 
modem mathematician. 


cc< 


^ 'Strangely enough the mathematicians reckor 

of matter which exists ii 
hnuted, and that the total extent of the nniverst 
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is finite. TJiey do not conceive that there is a 
it beyond wliich no space exists but that 
the totaIit3' of space is so 'curved' that a ray of 
after travelling in a direct line for a long 
enough time, would come back to its starting-point, 
hey^ have even made a preliminary estimate of 
e time a -ray of light would require for the round 
in the totalit3^ of curvature— not less than 
trillion, 7. 10000000000000000000 years, 

nd such a space is very cosy quarters compared 
^’ith infinity. A mathematician feels positively 

cramped in it . ” 

Exploring the Universe*' hy H. Ward, page 16 

Again on page 266, the same author writes ; — 

''Think of the most r em ote and abstract of all 
theorems of Relativity— that the universe is 
^ite. This is quite inconceivable, no astronomer can 
secure any mental picture of a jumping-off boundary 

cyond which there is no space When a 

computation implies that space is “finite” the 
mathematician cannot unmake his brain and visual- 
^ finite space. He does not even try to do so, 

^t he presumes that the equation has some con- 
crete meaning and that the meaning may in time 
take form and be revealed as a serviceable 
fact— dim, but actual — on the border of the 

^anknown, ’* 

Mir. Ward may, please, note that it is not in 
cast necessary 'to immafce the brain and visua ize 
space' if we sHghtly modify our present theory 
and accept the Jain idea of a finite umve^e ^d 
^ infinite empty space beyond, in which exists. 
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aothing, no sonl, no matter and no media necessary 
for motion and rest. How very reasonable and 
easily conceivable it is to suppose that beyond 
the boundary of the finite universe the medium 
of motion (Dharma HravjTa of Jain philosophy) is 
absent and thus a ray of light or any other form of 
energy or even a single particle of matter cannot go 
beyond LokS.kdsha i. e. beyond the boundary of the 
finite universe. Thus the stability of the universe is 
established without postulating the idea of 'curving 
of space*, the latter being a difficult pill tc 
swallow. 

Einstem, however, has taken up a more correct 
view and accordingly the great relativist Professor 
Eddington writes on page SO of his book ^^The Nature 
of the Physical World**'. 

*T suppose that every one has at some time 
plagued his imagination with the question. Is there 
^ end to space ? If space cximes to an end, what 
is beyond the end ? On the other hand, the idea that 
there is no end, but space beyond space for ever, 
is inconceivable. And so the imagination is tossed 
to and fro in a dilemma. Prior to the relativity 
theory the orthodox view was that space is infinite. 
No one can conceive infinite space; we had to be 
content to admit in the physical world an in con 
ceivable conception— disquieting but not necessarily 
illogical. Einstein's theory now offers a way of out 
of the dilemma. Is space infinite or does it come to 
an end ? Neither. Sface is finite hut it has no *end;^ 
'finite but unbounded" is the usual p hrase." 

r approximate to the Jain view of 

suid Alokdkdsha. 
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Tiic^ inline % ic\\ \\*a< expressed by Professor A. C. 
Banerji, yi. A. (Cantab.), :M. Sc , F. R. A S., I.E.S., 
i’3fus>or of ^rathcmaijcs, Allahabad Umversity, in 
^ lecture on "The Expanding Universe” delivered 
St the Science Congress, Bombay, 1933. Says he: 


"According to Einstein’s original theory of 
Htlativity, dimensions of space arc determined by 
tlic amount of matter it contains. Space, if there be 
inside, bends round until it closes up. The 
^Ore matLcr there is, the smaller space there must 
and 'space could only be of literally infinite 
G.xtcnt if it contained no niattei at all ’ ' So matter 
responsible for the curvature of space dimensions. 
^ in Einstein’s «:pace containing matter, if one goes 
^^ht on in one direction one does not get to infi- 
but gets back to his starting-point again 'Closed 
v^^ce differs from an open infinite in the same way 
the surface of a sphere differs from the infinite 
plane’ Wq saj^ that the surface of a sphere is (1) 
a curved surface and (2) a closed surface enclosmg 
2. fhree-dimensional volume. Similarly we can say 
that Our three-dimensional space is (1) a curved 
space and (2) a closed space, enclosing a four-di- 

Jnensionalf continuum. /« Einstezn’s tsyotld fhetime 
^iviension is uncurved and so may extend to 
fit is ^vhat is called Einstein’s cylindrical 

■World." . 


the very interesting, at the same time, strange gu 

^ent against the non-infinity of space „r^r,al 

tEinstein’s theory regards the universe as a four^dunen^nal 
opace-time continuum, the three directions o ^ 

wmbined with the fourth dimension of time. A ric 
}^Sth, breadth and thickness must grow m the direction of time 
order to be a brick A brick existing for no time is absurd 
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The last words which we have italicised are 
worthy of notice. In plain simple words they mean 
that the universe extends in the direction of time 
from an infinite past to an infinite future. To be 
more explicit, there was never a beginning of the 
universe nor will it ever come to an end This fact 
IS the fundamental substratum of Jaina philosophy. 
It regards the universe with its contents as eter^'*^ 
and uncreated 

(Souls, matter, the media of rest and motion and 
finally space, these are the entities which are eternal, 
uncreated and of immense magnitudes.) 

What greater confirmation we require for tl 
tiu^s enunciated by the Jain Achdryds ? TL_ 
Cylinder Theory of the universe is explained in more 
clear terms by Professor N. R. Sen, D. Sc., 
the famous worker on the theory of relativity - 

He quotes the following view of Professor 
Einstein — 


himself asserts that the universe con- 
sisting of^ large and small masses hfl-ngin g appar- 
ently in infinite space is not m fact infinite One 
®^§f&^stion from his theory is that the universe of 
tour dimensions is finite in spatial directions and 


♦FromDr, Sen's 


-o . article on 'Relativity' publislied in the 

Phj'sics Seminar. Allahabad University, 
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infinite in tlie direction of time. It is like a cylin- 
der whose surface is bounded in some direction, viz., 
^ross the lines which generate the cylmder. This 
^te dimension corresponds to the three spacial 
dimensions of our world of perception. But the 
cylinder is also infinite in two other directions, so 
^s also our universe which is infinite in the dimension 

of time running from the infimte fast ^nto the infinite 
future 

There can be no clearer pronouncement than 
^is about the finite-ness of the Loka, i. e., universe 
and its eternity, thus establishing the Jam view point 
beyond the shadow of a doubt It should be noted, 
however that while Jain philosophy regards only a 
Tart of Loka as finite and an infimte space beyond 
Emsteinian view regards the “h^hole Loka as 
^ite with nothing beyond it For, says Eddington 
(page 137 ) — **Iu any case the physicist does not 
conceive of space as void ** Let us hope that this 
little difference will disappear as science advances 
as again in the words of Eddington, as 'fit is 
inconceivable that there was once a moment with 
Jio moment preceding it,'' so it is inconceivable that 
there should be no space beyond a certain 
^pace 

Pudgala. 

The last substance mentioned m the Sutra is 
^udgfila which falls within the categon' 

^ving substances. On page 1 have translated 
this word as ‘matter and energy' and i is 

exactly in this sense that the term 

the Jain writers. At this stage we shah discus. 
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only one pliase of Pudgala Oravya. Tlie word. 
Pudgala has the following derivation : 

(Pnd 2?;^ means 'to combine’ and gala ?T55 means 
to dissociate.) 

Hence the root-meaning of the word Pudgala is . ''that 
which undergoes modifications by combinations and dissocia- 
tions ” This definition of Pudgala is so full of significance and 
deep meaiimg that those who are conversant with the develop- 
ments in modem atomic physics can fully admire and appreciate 
the use of the word 'Pudgala’ to denote matter. We shall 
describe in brief how one form of matter is changed into another 
form by the combmations and dissociations of elementary 
constituents of matter, viz , electrons and neutrons. The- 
nature of the electrons has already been explained on p. 13. 
"What neutrons are we shall explain in the following pages. 

'*In the last century the childish musings of the 
alchemists'!’ were regarded as things definitely of 
the past; science had no more use for them, it had 
triumphed — so it was thought — establishing that 
elements were unchangeable and indivisible In the 
present century, however, the problem which the 

(^) "Uti? » 

( ^ ) ’ *j?T'®ncr 55^ ’Rs: 1 

tAlchcmists were those ancient workers m chemistrv •who 

posed to have discovered the methods of converting cop^r or 
mcrcarj into gold. 
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alchemists set themselves has again been revised, 
though in quite a different form. It will presently 
be seen that this very miraeie of alchemy has been 
performed in the Cavendish Laboratory under Lord 
Rutherford *s direction. In the phenomenon of 
radio-activity elements are seen transforming them- 
selves of their own accord into others, * 


— The World in Modern Science by Inf eld. 

As explained in figure 3 on page 15 all 
atoms are an assemblage of electrons and protons 
m different numbers. Uranium, a metal element, 
is radio-active. Radio-activity has nothing to o 
^vith radio broadcasting. It is a technical 
which expresses a pecuhar property o ce^ am 

metals. Uranium simts, day and 
'three lands of rays which are denoted y 
names, alpha, beta and gamma Alpha ra 5 ^s ^ 
streams of particles which are formed by e p 
tial combination of electrons and protons i 
the nucleus of an atom. Beta rays are ® 
electrons, and gamma rays are the rays loses 

t;- of light, men an atom of n™ 
three alpha particles it is converted mt 
of radium*-. The atom of three 

artive. i.e , it emits day ^ mdium loses 

^ds of rays When one metal 

five alpha particles it is converte 

iead T" 

• — - — — - — present pncc 

*Radium IS the costliest metal on e . ^ 

about Rs. 3,00,000 per tola. It JS ^ diseases 

n the treatment of cancer of the heart ati 
the skin. > 



€0 



Cosmology Ojjd and New^ 

This is a confirmation of one part of the defini- 
tion of Pudgala, This shows 
the dissociative (*rc9£rf%) character 
of Pndgala Dravya, one form of 
matter changing into another 
form by the separation of 

electrons and protons. In the 
adjoining figure is given the 
full chain of radio-active 

changes in uranium- 

In confirmation of the 

formation^^of^^difftrent series of changes in 

substances by the separ- uranium metal it may be men- 

Within the atoms. The s crust, roclcs which are 

Siou® ^ uranium. Radio-activ^ 

we»ghts of the different disintegration, e , the brealdng 
.Ub5|ance. formod ) up of atoms by the emission' 

III tho~ ^ is unceasingjv proceeding 

that tb^ researches 'have sho^vn 

t-i’ibcdtWl”i metal is always found 

I fixed Tu " together with uranium in 

iI.^umnm^1 the help of 

estimated tl these rocks is 

is formed’h - H beyond doubt that lead 

\ (he gradual disintegration of uranium. 

v.:uch';.a^’’''l' ““tmt Of the work 

'mmano^rr r ’«"<i of atom 

another kind artificially 

r-torjj *^”cleus (central core) of 

“ fto'trog.n gas a„<j ^t the nght-hand 
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shewn an alpha particle 
which has been used as a buUet m the ^peiLSt! 



S Nucleus of Nitrogen atom before bombardment 

represents the central core (nucleus) of the nitrogen 
j^The thw * ®®^ists o£ three alpha particles, two protons and one electron, 
cirela n particles are shewn by three smaller circles within the big 

Each represents a proton and the sjTnbol (— ), an electron 

aipna particle a^in consists of four protons and two electrons 






,© 


The above figure 
shows tliat an alpha 
particle bullet from an 
outside source is just 
on the point ^ of being 
shot into the interior of 
the nucleus What 
happens after the 

bombardment 

shevm. in the iievt 
figure No 6 

In tlie worJ.- 
of Prof. Infeld "The 

catastrophe produced 
by a collision between 
the nucleus of tiic atom 
and the bombarding 
particle expels a proton from the nivro... 




Fig. 


6 


3-lpIia 
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atom. One asks, therefore, what further happens to 
the bullet which has caused the catastrophe ? What 
becomes of the alpha particle after the collision ? To 
this question, too, experiment gave its answer a few 
years ago. The hitU^ remains einheddeA hz ihe mtcleus 
ad which it was projected** The resulting atom shewn 
in Fig. 6 is the atom of oxygen. There can be no 
better example of the combinational character 

of Pudgala Dravya. The comparison of figures 5 and 6 
clearly shows how the foreign alpha particle has 
filled an empty place and produced an atom oi 
osygen from an atom of nitrogen. Thus the^ 
definition of Pudgala viz, 

establishes itself fully. However we shall give two 
more illustrated examples before closing the subject. 

Fig. 7 shows the bombardment of the nucleus 

caj BEFORE- COLLISION 




/ 

I 

I 

I 

I 

\ 

\ 


m. 




of lithium atom 
with a proton bullet. 
The figure clearly 
shows that if a 
proton is added to 
the nucleus, another 
alpha particle will 
be completed, for 
there are already 
three protons and 
two electrons in the 
free state, and the 
addition of one more 
proton will make 
four protons and 
two electrons; that 
means an alpha 
particle- This is 
another example of 
S’OTficT, i, e., filling a 
gap- At the same 

time the lower figure 

AUPb«. PARTICLE shows that the 

iL'. V, — Lithium Nucleus before collision. 

Bflojr — T-ithiuni Nucleus after collision 


'' 

® , PROTOM 
BULLET 


AFTER COLLISION 



ALPHA P-RTICLE 
I'll-. T 
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PoriSdirr?^® particles fly in op- 

case the ®‘’ shows that in this 

sociatine (sppf'if) Combination and dis- 

transfo™ f '’y “ tte 

beryllium metal is interesting. As 
bepore collision Fig. 8 shows there 

are two alpha 
particles and one 
neutron inside its 
nucleus. (Neutron 
i is another funda- 
mental particle 
which consists of 
one proton and 
one electron as in 
Fig. 2 of p. 14 
bat not separated 

f 1 . by a- distances 

4FTeR COLU,S,ON fert. 


f 

I 

I 

• 

« 

« 

% 






•#@©/ 


NEUTRON 


alpha-particle 

» BULl CT 


>^eutr(Ss ^ 



nucleus 

neutron 

■Above .- — Beryllium nucleus before coUision. 
Selow . — Beryllium nucleus after collision. 


in veiy dose 
union with each 
other.) 

The lower 
circle of Fig* 8 
shows how the 
bullet gets 
bedded 


em- 
in the 
and the 
is shot 


8 . 
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out. This is again a case of coinbinalion and 
partial dissociation. TJic resulting atom i'> an atom of 
carbon, i. c,t ber^dlium is convei ted into carbon by 
the alpha particle bullet. 

Experiments have been perfornicil v.'ith many"^ 
more metals but these example:, will suHicc, 
It should be noted that m all tlie<e experi- 
ments alpha particles or pi ot on bulio ts of verj-' 
great energy were produced by highly tecitnical 
methods and tlien shot into the atoms so that the 
bullets may penetrate tlie interior of the nucleus 
and produce the transformations recorded. 

This discussion leaves no doubt that the selection 
of the word Pudgala for matter is full of very deep 
meaning and must have been selected after a pro- 
found thinking. It is worthy of note that the use oj 
this word is quite peculiar to Jainism; it does not 
even exist in the lexicons edited by non- Jain writers. 

Sutra 2. 

iRii 

(Dravydni) 

According to Swetdmbaras, this Sutra has been 
combined with the following Sutra and we have 

(Dxavydni Jiv^ hcha) , 

=*T'he discovery of artificial radio-activity made by Iren 
Cune and F. Joliot in. 1934 bas given us many more transforma 
lions sudh as conversion of aluminium into phospborus, pbos 
pborus into silicon, magnesium into silicon, silicon into alum 
nium, sodium into radio-sodium, radio-sodium into magnesiuir 
sulpbnr into phospboros, and many more all brought about b' 
alpha particle, proton or neutron bombardments. 


Sutra 2. 65 

which means that I>harma, Adharma, Akdsa, 
Pudgala and all Jivas, these are the five Dravyas 
and not time. 

According to Digambaras, the Sutra means 

c. Dharnia, Adharma, Akisa, and Pudgala are 
the Dravyas, 

Then in Sutras 3 and 39 we have 

II^IJ 


e.f Jivas and Time are also Dravyas. 

Thus according to the Digambar version there 
six Dravyas or Realities . Jiva, Pudgala, Dharma, 
Adharma, Akasa and Kdla. 

Dravya has been defined as 

“'raft; 

or 


“'rafepT 55^” 

4 % 

(That which undergoes ' modifications is a 

Dravya.) 

To give one example of such 
consider an ingot of gold. Suppose we ^ 
ornament out of it. The original mass of ^ 

^ niodification, the fundamental form is 
a new form is produced (^) 
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stance gold persists throughout the change. 

Hence the following Sutras — 

\W%1\ 

STo H » 

{i. e., every substance in. the universe possesses 
the quality of permanency with generation («RqT5) 

and decay (stnr) as modifications of itself. It is techni^- 
cally called sat {^) and sat (^) defines a substance 
or a Dravya). 

In ^cqTI^ irrsRfTT^^ we read 

^fc9r55^qi5C; | ^ t%»t^ 

s^T^sr: I ^ gq: | 

vjc*n^ is the modification of a substance with- 
out leaving its own kindjsiriT is the disappearance of 
a form and consists of the persistence of the 

fundamental characteristics throughout various modi- 
fications.) 

Professor A. Chakravarti has summarised in a 
beautiful way the characteristics of a Dravya. “The 
term Dr avya de notes anv exist.enr.f» which ha<^ t he 
important characteristic o f persistence through change. 
Xam conception of reality excludes both a permanent 
and unchanging real of the Psrm&nidion type 
and also the mere eternal flux of Haraclites. An un- 
changing permanent and mere change without sub- 
stratum are unreal and impossible abstractions. Jain 
system admits only the dynamic reality or Dravya. 
Dravya, then, is that which has a permanent substan 



67 


Sutra 2. 

haliiy which manifests through change of appearing 
^‘^'^PP^a-ring. Cripada-Orisin. Vyaya-decay 
^d JJ//roiivya~peTmaxteacy form the triple nature 
oi the Real. To emphasize the imderjjdng identity 
so would end Veda7tiic conception of this Real as 
BraTwian, To emphasize the change alone would 
result in the ICshauika Vdda (erfoR? of the Buddhist. 

The reality is a stream of discrete and momentary ele- 
ments. The concept of JDravya reconciles both these 
aspects and combines them into an organic unity. 
It is an identity expressing through difference, a 
permanency continuing through change. It cor- 
responds to the modem conception of organic 
development rather in its Hegelian aspect. It has 
duration; it is movement; it is the Blan Vital. Ibe 
five Astikdyas and Kdia or time are the six 
Dravyas or real existences/* 

—Historical I rtroductton, p. XXIX. 


The Jain view of Drayyi expressed in the sum- 
nary quoted above is based on the following 
fdthds of Panchdstikd 3 ra Sdr : 


(These five Astikdyas, though manifesting them- 
elves m mu’tifarious forms, maintain their per- 
laneucy and together with time, they constitute 
iie six Hravyas, since time also possesses the char- 
cteristic of persistence through change and is 
lerefore a Dravya.) 

5pr q5Ed^«r«7 m n? oii 
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(The All-knowing Tirthankaras have said that 
whatever has substantiality, undergoes birth and 
death through persistence and is the substratum of 
qualities and modifications is called the Dravya.) 

Three points have been stressed in this g^thd* 
Dravya is 'Sat’, substantiality or existence: it has 
the quality of permanence through birth and death 
and lastly it is the basis in which attributes rest 
and modifications take place. It should be noted| 
however, that birth does not mean 'coming into 
being out of nothing’ 5 it means the production 
or development of a new form. Death does not 
mean the complete annihilation of the substance but 
simply the death of the previous form. This dialect- 
ical triad of birth, death and permanence * is not only 
recognized by the scientists like Darwin and Spencer 
but by the great French philosopher, Bergson^, 
who raised it to an important philosophical 
principle’ . 

— ( Chakravartij 

Lastly the qualities or attributes in order to be 
real must have au objective basis and such a basis 
is a Drav5ra. 

Now we give below the evidence of present-day 
science on the subject of permanence of substances 
through birth and death. The sphere of ' Science’ 
is the Pudgala Dravya {i, e., matter and energy) only 
since soul and other Amurta Dravyas are not amen- 
able to measurement and Science means 'measure- 
m^t. Consequently laws have been investigated 
formalated concerning matter and energy only. 
The of coaservaHon of maUer and the pnndfte 
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of conse^ation of energy are the two fundamental 
laws of physics. 

This theorem (the law of conservation or per- 
sistence of energy) is usually considered to be the 
flower of the mechanical world, — ^the highest and 
most general theorem of natural science, to which 
the thought of many centuries has led ** 

— W, Mellor, Vol. /, f. 269. 

Referring to this doctrine Prof. A. N. Whitehead, 
i>. sc., F.R.S., writes on p. 126 of his book '‘Science 
and the Modem World": "The doctrine of energy 
has to do with the notion of quantitative permanence 
underlying change.** 

Mark the coincidence of the words ‘permanence 
underl 3 nng change*, the words which we have oft 
used in the translation of the previous gdthds. It 
means nothing but sfc^rra, sspt, 

Writing under the heading "Energy, like matter, 
is indestructible" Dr. J. W. Mellor writes on p. 691 : 
"Whenever it has been possible to make accurate 
measurements, it has been found that when any 
quantity of one form of energy is made to disappear, 
in equivalent quantity of another form, or forms 
3f energy appears** 

L. A. Golding, in his Thesis on Energy 
'Copenhagen, 1843) said : 

"Energy is imperishable and immortal and there- 
ire, wherever and whenever energy seems to vanish 
1 performing certain mechanical or other work, it 
lerely undergoes a transformation and re-appcars in 
7 irew form but the total quantity of c,,crgy still 
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abides/^ The italicized words again mean the 

SBPT, sT^tstr in the Pndgala Dravya 

In the brilliant writings of the French physicist 
Sadi Carnot (died 1832) the following words occur : — 

*'True enough, (energy) may change its form or 
produce sometimes one kind of motion and sometimes 
another, but it is never annihilated/* It means 
permanence through change. 

What has been said about energy is equally 
true about matter. A few years after Lord Mahavir, 
Democritus, the great Greek philosopher also taught — 
ex iidliilo nihil fit y et in nihilitm nihil fotest reverti — 
nothing can ever become something, nor ran some- 
thing become nothing. 

In the nineteenth Century Herbert Spencer 
announced that "the annihilation of matter is un- 
thinkable, for the same reason that the creation of 
matter is imthinkable, the reason, nam^y, that 
nothing cannot be an object of thought/’ 

The latest work of the great chemist Dr. J. W- 
IMellor contains the following statements : 

**In all changes of a corporeal nature, the total 
quantity of matter remains the same, being neither 
created nor destroyed Superficial obser- 

vation might lead to the behef that a growing tree, 
the evaporation of water, and the burning of a 
^dle prove the creation and destruction of matter 
but a careful study of these and innumerable other 
phenomenae, has sho\vn that the apparent destruction 
of matter IS an illusion The law of per- 

sistence of weight or thesoKialled law of indestructi- 
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bility of matter means that substoftce 

persists while matter changes its form” 

— Inorganic & Theoretical Chemistry^ Vol. 7, p, 101-2. 

Hence as characteristics of a 

substance is established on modem evidence. 


Sutra 3. 

n^ii 


( Jivashcha ) 

(Souls are also included m the category of sub- 
stances.) 

As pointed out on p. 64-65 the Swetdmbars and 
Digambars both agree in regarding soul as a sub- 
stance. One more evidence from SwetMubar Sutras is 

given below : 


The existence of soul can be proved on 
various grounds. The faculty of knowing and 

^ the sensations of pleasure and pain can- 
peroeivmg. the sensa i P the func- 

not inhere m nothmg, nor regarded 

tion of pure non-sitity 5 g-jg it is this 

as states of substance'. Psychical 

'something which we »11 ^ Oliver 

researches of souls. It 

UndgCx have prov fliat the investigations of 

should, be noted, howev , 
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Experimental Science say nothing, either this way or 
that way, about the existence of soul, the reason 
being that non-material substances cannot be subject- 
ed to experiment and hence do not come within its 
province. 

In Exploring the Universe by Henshaw Ward 
the following words occur on p. 230 : — 

"Science is now, and must increasingly become, 
a limited field of endeavour. Its materials are only 
those forces which can be measured and predicted 
with precision by all experimenters alike. If there 
exists in man a free will, a conscience, a power of 
self-sacrifice, a social mind or a consciousness of kind, 
these forces are heyond> the pale of science. , , .The science 
of to-morrow, therefore, cannot include any such 
forces as we commonly conceive at present when 
we use the words, mind or soul or ivill or 
purpose " 


To ask Science to give its verdict with regard to 
the existence of soul is to ask an engineer 
to perform an operation on the injured 

part of your body. Don't think that the engineer 
is silly if he refuses to attend to you. It is 
not his province. But even the scientists, as logical 
thinkers, have felt that over the body and the in- 
tellect there rules a heaven-sent soul and regarding 
some form of energy they have made attempts 
from tune to time to investigate its nature 


An acTOUnt of a recent investigation carried out 
by a prominent South African doctor and an engineer 
in London was published in the "Jayaji Pratap" 
of Gwahor m the issue, dated June 17, 1937, under 
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the caption ^^Scientist Seeks the Soul.** 
below certain portions of that article : 


We reproduce 


The doctor and the engineer both thought that 
he secret of life in some kind of energy, probably 
^ f Intricate apparatus was designed and 

by the engineer and the experiments started. 
Animals were used at first. Their apparatus proved 
^hat every animal was born with a definite electric 
charge. They were able to record and tabulate this 
energy. .They found that the more intelligent animnlf t 
had a higher charge than the lower forms At the 
moment of death the charge disappeared In the 
snimal experiments the records showed that the 
charge remained more or less the same throughout 
hfe except when the animal was breeding*' 


In the case of human beings they found the 
same laws holding and we read : **The babies were 
horn with a definite charge. After death the charge 
vanished. An average human charge, they found, 
was 500 volts. As the subject grew older the charge 
increased not with age, but according to the t 5 pG 
of character the subject was developing The two 
men began to think that they were on the track not 
only of life but of the soul, so long sneered at by 
scientists In coarse animal natures the charge re- 
mains low and in cases of mental disease and lunacy 
the charge dropped They found that male babies 
had a higher charge at birth than female babies, but 
that the female could catch up and pass the male 
according to the various characteristics showm 

Now they are trying to find out where does the 
electrical charge go at death. They tliink that as 
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0 H 0 rgy it c 3 .iiiiot < 3 ,isa.pp 63 .r but must 
go on existing in some form. It is, therefore, 
reported that '*the engineer is planning a new 
recording machine. This will not take the reading 
definitel 5 ^ from the body of the subject but from 
the atmosphere around it. It is based on a theory 
that there is an aura aroimd every human being. 

With this new machine they hope that they 
will be able to take the reading of the atmosphere 
in a room or in a building such as a hospital. 

They hope that when death occurs the needle 
of the recording machine vdll not drop but will 
remain steady, proving that the charge is still 
there, in the aether fiUmg the room. 

The theory they hold now is that when a 
patient dies the energy leaves the body, but hovers,\ 
for a time, in the atmosphere surrounding the / 
body.” 

The reading of the above account at once conveys 
the idea that this is not a step which will lead to the 
discovery of soul, since soul is a non-material, non- 
tangible body. But it is a brilliant confirmation 
of the Jain view of Taijas-sharir or elec- 

trical body which is closely associated with the 
souL Compare the above with the following account 
of the Taijas-shanr given in Jain Shdstras: — 

^*The Taijasa is composed of electric or magnetic 
matter and is a necessary link between the outer- 
most body and the Karman Sharir (the latter being 
the compound arising from the union of spirit or 
matter) ’ 

— Key of Knowledge by C. R. Jain, 822. 
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*'TIie Taijasa Sharir is a coat of lummous matter 
Mown over the Kdrmdn Sharir and forms an 
atmosphere or aura of light round it/' 

— Ibid, p. 825. 

^ Taken together, the Taijasa and the K&rm&a 
Shariras foim only one organism, and accompany 

the soul throughout its evolution as a migratiner 
-ego." 

— Ibid, p. 825. 

“Death signi&es the departure of the soul wifii 
its two inner bodies, the Kdnndn and the Taijasa, 
from the body of gross matter." 

—Ibid, p, 834. 

The comparison is striking and needs no com- 
raent. The scientists have after all discovered one 
physical counterpart of the soul and hence we are 
quite justified in regarding *^he soul as a separate 
non-material substance 


Sutra 4. 

^«T?for " ii^n 

Nityd vasthitdnya rupdni 

(The six substances Jiva, Ajiva, Dharma, 
Adharma, Afcasa and Kdia are permanent in their 


, *I>harma, Adharma, Ahfea and Pudgala are emboaicd m 
Sutra 1; Kdla or Tune in Sutra 39, Ji%a in Sntm 3, i.ie 

term (Dravj'dni) is t.iken from Sutra 2 
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nature, feed in number as the sole 
the imiverse and (with the exception of 
Dravya) are all without form, e , they are devoid 
of the characteristics of matter, viz., touch, as e, 
smell and colour.) 


The great Achdrya Shri Kundkunda Swdmi has 
expressed the same view in the following gdth o 
Tanchdstik^ya S^r. ( Sanskrit rendering of ® 
gdthdls is given: — 


55?r3r * 




^TRorerr 1 


{Tr . — The souls, the material bodies, the space, 
and the remaining two, viz , Dharma and Adharma 
are the eternal existences which constitute the 
universe. They are called Astikdyds. 

AstikAyds are those which manifest themselves in 
various forms through their numerous qualities and 
modifications. They fill all the three worlds, i- 
they are the constituent parts of the universe. 


The five AstikdyAs though manifesting them- 
selves in various forms, maintain their permanent 
character and together ^vith Time constitute the six 
Dravy&s.) 
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Sutra 4. 

In SwetJiinbar J^andS Sitira, the 
veiy clearly expressed as : — 

gig ^ er 3?^^ sf 

^ Tiie great comniOTtator Shri Pujyapdda Achdrya 
comments on this sutra as follows : — 

I ^for Igcg-ff^ 

^2iisrf §?sR^f^cr^f^ ^rpiT?2r ^sznsif 

«rsf^ 55znf^ i ^ 

g?5fC=g#in ?:5rr?(tfiprf7 srfa^: 

r 

(These Dravyas are eternal and unchanging in 
their characteristics, the medium of motion cannot 
become the medium of rest or the living cannot 
become the non-living. The number of Dravyas 
is fixed as six; it can never be seven or five 
(Leaving aside Pudgala Drayya) the others are 
non- material and formless and hence devoid of all 
characteristics of matter such as touch taster 
smell and colour.) 

Let us now see what other Indian systems of 
philosophy have to say with regard to the number 
of Dravyds in the Universe. 

In TarA Samgrah (sn^ ffsrf), Sutra 2, the fofiow- 
ing nine Dravyas as the constituent elements of the 
nniverse are enumerated : — 
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i. ftsrr, 3TI5 *tt and «rf 

these are the nine substances of the Vaisheshika or 
JKandda School. 

Even a casual glance will show that sih, 

#sr and are included in the Jain category of 

Pudgala Dravya, for the latter has been defined as 

^ ^ i\ ^ STo I 

(Material substances are possessed of touc^ 
taste, sm^ and colour or form)*'* 

Kandda School regards air ( ) as without form 

or colour ?-?%) but even an elementary 

student of physics will tell you that scientists have 
converted air into a hluish liquid by continuous cool- 
ing just as steam can be converted into water. This 
is a concrete proof that air has form or colour and 
is therefore included in the term “matter.** 

This school regards firef as devoid of taste and 
smell and possessing only touch and colour, while 
airj has only the characteristic of touch, (See 

"^It should be noted that of these four characteristics c 
Pudgala Dravya where one exists all exist although in a part 
cular modification of it all of them may or may not be shnu 
taneoudy detectable by our physical senses. As science 3 
gradually advancing more and more sensitive instruments ai 
being designed and some new property added to the list < 
properties of various substances The chief point is that tl 
detection of even one of these four characteristics in an 
element tilro^^s it m the category of Pudgala. None of the< 
characteristics is associated with the other Dravyas of the univers 
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The n-iiuic of nir we have alrcadj' pointed out. It 
must b>lh ta>to and sincll. And what is after 

aJI firo !oo. Tim f=cmii(K(. have clearly demonstrated 
th.it lire is a material i.ubsfanco WHien the energy 
of moIeculAi ng^itation in a srubstance becomes veiy 
great, ii^ temperature rises and we get the sensation 
of firo. Ii is a form of energy and energy and 
matter arc identical. Hence tlie characteristics of 
matter ,-.rc a<<;ociated with fire, for fire is composed 
of material particles raised to incandescence."*- Hence 
hre comes within the fold of Pudgala Hravya. 

They regard smell as existent only in earth 
{‘jfinft). It is true that crater, fire or air cannot be 
perceived b3' the nose but odour is associated with 
all these throe forms of matter. Human nose is not 
sensit ive enough to detect the smell of these. Several 
^ses are known where our olefactoiy organ fails; 
for instance, the cat at on<^ smells of milk or a 
hound smells of the chase. 

Some modern writers have interpreted src5 

and mv as connoting the solid, liquid and the gaseous 
states of matter respectively. If so they automati- 
cally come within the category of Pudgala. 

fen (Dishd), f. e., the directions are included in 
the Jain conception of Akdsa which is mterpreted as 

I * hemists and physicists have taught ns that flame consists 
of incandescent matter, raised to a high temperature by the 

process of combustion and that the flame exist only so 

long as the combustion goes on and a sufliciently high temperature 
is thereby maintamed to render the burning matter luminous. ... 
The flame is the outward visible sign of certain chemical and 
physical processes, of the action and reaction between the 
materia which is being burnt and the atmosphere which 
suiTOunds it.” 

— Outltnes of Evolvtionary Btology ^ Dr Dendy, p. 2, 
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mathematically pure space allowing accommodation 
to the other five Dravyas of the tmiverse; whereas 
the Vaisheshiks have interpreted AkAsa as a fanciful 
stuff something like aether from which sound origin- 
ates, We shall prove in the following pages that 
this in an entirely wrong notion. Coming to the last 
Dravya (Man) which has been regarded as the 
cause of succession in sensation and thought, we find 
it in Sutra 18 of Xark Samgrah mentioned as a materi^ 
organ’*' and hence a form of matter or Pudgala. 

We thus see that the nine realities of the 
Vaisheshiks ultimately reduce to the six substances 
of the Jain philosophy. Another prominent system 
of thought VedAnta leaves us with Brahma and 
MAyA without giving any explanation of Space, Time 
and Causality. With the help of the mysterious 
mechanism of MAyA it is not possible to build a, 
world-structure of matter and force ^ 

Our conclusion is, therefore, that the six sub- 
s tanc^ or re alities of the Jain thinkers are 

permanent in nature and fixed in 
3,s the sole constituents of the universe. 


Sutxa 5. ' ^ 

g^Rfrs” [I'M! 

(Rupinaii PudgalSOi). 

Also ^ ^ i5;o ? and SWIT 

vs ^ o we read 

^ 

•Seo also Hindu Realise » p. 93" 
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s\ e., Matter i-. Kupi, in othei words, it has got 
touch, ta‘^lc, smell, and colour. 

In Pat:chastsk lya Sar of Shri Kundkunda we 
read : 

1 

cTcfrl" 5?3I^ 

(TV, — That which can be perceived by the senses 
-or tlie sense organs, the various Icinds of bodies of 
ItWng beings, the physical IManas or the brain, the 
IC(t7 }}iic mattei arc all jMuita or Rupi objects. Know 
that all these are forms of matter or Pudgala) 


Gommenta ry . 


In the above g^lhi the author points out the 
various forms of matter. AU objects of sense 
perception have a physical existence; in other words, 
physical properties such as touch, taste, sm^ or 
colour are associated ^vith them. In Jamism five 
kinds of bodies are enumerated. They are all 


material and are as foUows : 

( 1 ) 3 ft 5 TJ^ srarr (;j?r=womb)— That which w 
from the womb, t. &•, the organic 
body of men and animals. 

f 2 \ That which is possessed by the 

beings of the heaven or those of the hell. 
It is invisible to normal vision and is 
caoable of transformation in shape or size. 


( 3 ) asrw A subtle body whi<* is de-^ 

loped by advanced Yogis and can be 
prajected or shot forth to great distances 
on special occasions. 
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(4) ^ The electrical body whose ex- 

istence has been verified by scientific 
experiments. (See pages 73-7 j ante^ 

(5) srrb:* — The inner subtle body which 
is the seed of all mental and physical 
activities. 

Only the first of these can be perceived by sensesr 
the others are subtle bodies, one subtler than the^ 
other in succeeding order. But they are all 
corporeal. 

Then the author has included Dravya Manaf 
in the class of Pudgala and so it is. 

Matter has been divided into six sub-classes as 
follows ; — • 

IRU 

♦It is this subtle material body which is responsible for keep- 
ing the soul bound to the confines of the Universe (the boka] 
owing to the gravitational forces of matter surrounding on all sides 
\Vhcn Karmic matte * is shed oS, the soul, being the lightest sub 
stance, moves on upwards until it is brought to rest at the top oi 
the Universe owing to the absence of the medium of motion beyond 
This is just in accordance with the physical p.inciples. A 
hydrogen toj’ balloon, let free, goes on moving upwa ds owing tc 
the fact that hydrogen os lighter than the surrounding air and come! 
to rest at the height where the surrounding air is no iongei 
heavier. This \ icw is expressed in Sutras 5 and 6 of Chapter TC 

rpri* wnnn?n5r u^u ^ spftrn 

tDra*.-ya Mina appears to be identical unth the physiologi 
ca* organ, the Heart. 
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^flr Rr^^rr: !r^ij 

%f^ f%3ipf|f|; | 

^fSrarr: IH ^ ti 

sTpil^: q> ^?j?o r ^ 5?r: i 

^fetf^ldr: ^^3^^ 9Tf^ ?2;^ ffg fK»ll 

— ^ ^f^^raiasf gcT * Pnw« r ^c ii' 

( 1 ) i. fi.. Solids such as earth, stone 

and the like. 

( 2 ) ?=g<», i. e , liquids like molten ghee (butter), 
■vsrater or oil. 

( 3 ) i e,. Energy which manifests 

itself in forms of heat, light, electricity 
and magnetism. 

( 4 ) ^pPT i- e.. Gases like air and others. 

(5 ) fpw, i. e., Fine maUer which is responsible 
for thought activities and is beyond 
sense perception. 

( 6 ) ^pF*T i. e., extrafine maUer such as the 
streams of single elementary particles, 
j electrons, protons and positrons or of 

the particles like neutrons which are 
composed of two elementary particles 
each, a proton and an electron in close 
union. 

This is the most up-to-date and scientific clas- 
sification of the kinds of matter. Prior to the dis- 
covery of the electron (1876) the physicists and the 
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chemists divided matter into three main classes, 
solids, liquids and gases. The advent of the theory 
of relathdty and the elucidation of the nature of 
the electron necessitated an expensive revision in the 
conception of matter. It was shown that an electron, 
which is the wtiversal constituent of matter, **is a dis- 
embodied atom of electricity free from association 
with matter as we know it.”-*- To the question 
•^Has energy any weight V* the classical physics 
of Newton and Galileo gave a definitely negative* 
answer. “But the theory of relativity gives a very 
different answer. Energy is not weightless, because 
it has a defimte mass. ... .the d.eductions from the 
theory of relativity can be cxinfirmed. in a certain 
in di r ect way and that the outcome of experiment 

is definitely in favour of that theory The 

quantity of heat required to convert one thousand 
tor^ of water entirely into steam would weigh not^ 
quite 1/30 of a gram. It is because the mass which ' 
energy represents is so small that energy was for so 
long regarded as a weightless fluid. 

The energy of radiation of the sun also repre- 
sents a certain mass. Milhons of tons of energy are 
scattered every second through the universe.” 


The World in Modern Science, p. 77. 

, Pouiting out the exact mathematical 

relation betiveen mass and energy, mz.. 

Energy =iiiassx (velocity of light)® 

P™<=«eds to say that .'every mass 
a seat of en ergy ! Not only h as energy mass but 

^ » TT** . ' 
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conversely also every mass has energy To sum 

up briefly; the differentiation between energy and 
mass is discarded Every mass represents a store 
of enormous energy and each energy possesses mass^ 
albeit very small 

The author of the Restless Universe Professoif 
Bom has treated this subject beautifully. We 
quote below from pages 83-86: 

^ “According to this theory ( theory of relativity) 
nurss and energy are essentially the same.*^ . 

^Vhen a man shoots with a gun he feels a i ecoil. 
The bullet flies forwards, so the gun must move 
backwards — (in a similar way ). , . .emission of 
light in a certain direction leads to a recoil of the 
body emitting it For example, we may take the 
j searchlight and provide it with a shutter If we 
*open this for an instant, a beam of light rays 
shoots out Then the searchhght is subject to a 
recoil like that of the g:un. 

That this is really so is not just a theory but 
an experimental fact.'' 

This experiment clearly proves that light 
possesses weight just as a bullet does. Since light 
is not like a single shot but a continuous stream, 

\ it does not give a sudden impulse but it causes 
impact on the surface on which it falls just like 
a jet of water or a blast of wind It is reported 

•^According to Jam view the matter and energy 
are different phases of the same entity called Pudgala — 
so far unidentiEed modem science. The positi\ e and 

negative forms of electricity must be traced to the same tource. 
Possibly researches in future may prove it. 
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that with a sufficiently strong Kght one could 
knocfc a man down. Fig. 9 illustrates how the tails 



Tiie figure shows the tail of a comet coutinuously veering round so as to,! 
"be always opposite the sun, thus irerifying the Pudgala nature of l.ight' 
energy. 

of comets alwa 5 rs point away from the sun. This is 
because a comet is composed of very minute 
particles which are blown back by the pressure of 
the light from the sun. 

To quote further from the same book : 

'‘There is no doubt that a body losing energy 
by radiating light does lose mass; but without 
necessarily losing particles. The sun loses, in one 
year, 1,38,00,00,00,000 tons by its radiation. 

'Tf light is absorbed by a body, the body becomes 
warmer and simultaneously heavier by the mass 
corresponding to the light absorbed. Heat energy# 
therefore, has mass, just as light energy has. 


Sutra 5. 


*'£very form of energy storage impJies a storage 
of m^s, no matter whether the energy be magnetic, 
chemical or in any other form . Energy and mass are 
Qust different names for the same thing . . . . One 
gr^i of mass is equivalent to 9 x 10^° ergs; to obtain 
this energy from coal we should have to burn nearly 
3,000 tons. Unfortunately, matter is not sufficiently 
obliging to set its mass and so, its energy free 

^ ''Recently, however, cases have been found to 
occur where this transformation of matter into free 
energy actually takes place.** 

It IS the height of ivisdom of Jain thinkers to 
have included all forms of energy in class of matter. 
In fact they have identified matter and energy 
under the general name Pudgala. One form of 
energy can be changed into another form because 
they are fimdamentally the modifications of the 
same Dravya Pudgala. This mtra- convertibility of 
heat into light, light mto sound, soimd mto electri- 
city and so on is the secret of all wonders of 
modern science. One example of the recording and 
reproduction of talking films will illustrate this point. 

The microphone which hangs over the head of 
m actor m the studio converts the sound waves 
nto electric current, thi*^ current is then passed 
through a special lamp where the electric current 
is changed into light This light falls on the film 
and gives rise to what is known as the 'soimd 
record ' Notice the changes sound into electnciti'’ 
and electricity into light. 

In order to reproduce the sound from the 
film, the reverse process is adopteo Tight 
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transmitted througii the sound record falls on a 
^mhoto-electric cell” which changes light into a curren 
of electricity and this current after passing through a 
loud-speaker generates the original sound. Notice the 
changes agam light is converted into electricity and 
electricity into sound. 

The physicists have regarded all forms of energy 
as one substance and just as a sugar toy in the 
form of an elephant can be easily converted into 
another apparently divergent form of a palace, in the 
same way instruments have been devised by scientists 
to convei tone form of Pudgala into another form. 

In no other system, of Indian thought this 
beautiful concept of Pudgala (energy and matter) 
exists. 

Let us now take up one interesting point whict^ 
may seem curious and incomprehensible. The Jah^ 
thinkers have included shadows and images formed 
by lenses and mirrors'*' in the class of Pudgala 

i. e. the 5 >' regard it as a manifestation of energy# 

( Vide p 83 ) The formation of shadows is ex- 

plained by the physicists as follows: — 

An opaque obstacle in the path of the rays of 
light casts a shadow because the rays are obstructed 
and are unable to enter the region of the shadow. The 
images formed by lenses and mirrors are of two kinds 
called virtual and real. The example of a virtual 
image is the image seen in a looking glass, whereas 
the example of the latter is the images on a cinema 
screen. In the case of a virtual image the rays appear 

^ “uPTf sRTRTmoT fsrfir^r, m sen, erntomr 

^ia,” sr© go 
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to come from the image whereas in the case of a real 
image the rays do actually come from it. Thus it is 
clear that energy mamfests itself in the form of 
shadows and images, virtual and real. 


' Also there is evidence to show that a dark 
space IS not entirely devoid of energy. We read on 
p. 137 of the Restless Universe : 

'Tnstead of looking at a system of interference 
bands' with the eye, it is possible to make a small 
counting apparatus pass over them and count the 
electrons photo-electrically liberated by them m the 
tube. Then we obtain many electron impacts just 
when the counting tube is over a bright band, and 
Jew when ts over d dark bund 


f With regard to the sound energy the Jam 
thinkers have mduded it m the ^ class 
of Pudgala because it cannot be seen with the ^ eyes 
but can be perceived with the help of the auricular 
organ, whereas the shadows are mduded in the class 
It should be noted, however, that the 
^o classes are overlapping as do their names Prof. 
A Chakravarti observei, in this connection as folloivs 


“Unlike the other Indian systems of thought 
which associate sound with Aldtsa Jam system ex- 
plains the sound as due to the violent contact of one 
physical object ^vlth the other. It is said to be 
venerated by one skandha (molecule) knocking against 
Lother skandha Sound is the agitation set up by 

" " - ^ t n. 


i When one wave of light energy 

War ceitam conditions, alternate bright and dark bands 
formed caUed interference bands 
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this knock. It is on account of this theory of sound 
that the system speaks of an atom or Parm4nu as 
unsomi&ing ^ itself** p. xxxviii. This idea is ex- 
pressed in gathas 85 and 86 of PanchasUkaya Sar. 

qftoipi 5or: n 

^^^12 «RJTf5 ^sr ^qRf- | 

The atom is defined as having a perceptual form/ 
the cause of elements like earth, fire, water and air 
and uiisoundiiig. The cause of sound natural or arti- 
ficial has been pointed out to be the striking of 
molecules against one another. 

This is just the scientific view of the generatio 
of sound. ‘Sound does not travel in vacuum* is ' 
famous experiment which is shown to every school 
boy. If sound ^vere generated by Akasa or Ether as i 
supposed by the author of the Vaishesik School, souni 
would be stm heard for aether or Akksa is present u 
the vacuous space also. 

The view of science is expressed b 5 ^ R. S. Willow 
in his Text-book of Physics^ p. 249 

'Tt IS a common experience that a source o 
sound IS in a state of vibration. For example, thi 
prongs o a tuning-fork, a bell, the strings of a pianc 
and the air in an organ pipe are all in a state of 
Mbration ivhen they are producing sound.*' 

-th oa page 261 : **Light waves can travel 

^ material 
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We now take up the discussion of another form 
of Pudgala known as Karmic matter. It is regarded 
as a subtle form of matter which is drawn in towards 
- the soul as a result of our desires, passions and other 
thought activities* It is well-known that our thoughts 
and deeds affect our character and modifjr the tenden- 
cies of our souls. Therefore K-arfita should be regard- 
ed as some form of vital force, for it would be 
"quite illogical to think that the soul could be 
influenced by something which has no substantiveness 
Since force is unthinkable apart from matter, 
Kdrmic matter has been regarded as the agent 
through which our thoughts and actions aifect the 
soul 

* The existence of Kdrmic matter is partly estab- 
lished by the recent investigations of scientists 
in America. We reproduce below certain portions of 
the reports’^ recently presented before the Federation 
of American Societies for Experimental Biology : 

'‘The activities of mind and matter constitute a 
super-radio, with the qumtillions of living cells sending 
out their individual waves to he tuned in by quadril- 
lions of receiving, sets in the brain Professor I 

Hallowell Davis of ikaryard Medical School described 1 
five different kinds 6f waves that have now been found / 
to be emanating from the brain . . . .The encephalog} am j 

*Tti the issue of the “Discoverj^” (London) for Uecember 1937 
the apparatus for measuring bram-waves has been described as 
a valve amplifier “which is regular during normal thought but 
erratic if-any-sudden -shock disturbs the mmd Mr Grei Walters 
has found it possible with this apparatus to measure the normal 
and a’mormal mtensit3'^ of thought 

Recent Advances tn Biophysics hy F. W. Britton, B Sc 
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(electrical record of the brain-waves on paper) taken 
under standard conditions seems to he quite characterise 

tzc for a given person The brain and nerves, state d 

Professor Davis, ge nerated Se^rical waves wh^I i 
could be detected by means of sensitive amplifiers’*' . . 


That the body's electrical imjiulses ar e connected 
with a chemical aci voity , the el ectric al impi3seg~b emg 
associated witti the secretion by the nerve-endings of 
a j>owerful drug known -as acety lcholine, was brou^t 
out in a^aper by Dr. V E Henderson of the Depart- 
ment of Pharmacology, Toronto University It was 
for work in this field that Professor Otto Loewi of 
Austria, and Sir Henry Dale of London received 
the Nobel Prize in medicine last winter. 

Professor Leo Loeb of the Department of Patholo- 
gy, Washington University School of Medicine, St. 
Luis, presented a paper on the “Diological Basis of 
Individuality ’ He offered evidence for the existence 
of substances in each individual higher organism, man 
as well as animals and birds, which bring about the 
unification of its manj?’ parts. 

‘These ‘individuality differentials^ are genetically 
d.-‘termined and therefore transmitted by heredity but 
the^'' are represented by substances which develop in 

t e course of ph3dogenetic and embr 5 mnal evolution,** 
^aid Dr. Loeb. 


r lO've reports of the American doctors establish 
tc act that our thoughts and emotion^; 

^ ’ ' ''Hindustan Times.” July 3, 1937. 


•Reproduced from -Mindustan Times.” July 3, 1937. 
7 _!, ^ y. ^ J-iurcncc's article under the caption "Man’s Mind 
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electrical wave s in the brain which tune in forf^ign 
energy wave^us t as the waves generated in a radio- 
^ eceiving set t une jn electrical waves of for eig n 
s yions ._ T Ms is what a Jain would call Ashrava' 
(? g , influx) of Karmic mat ter _inj: o the That ' 

the influx of these electric impulses is connected with 
cliemical activity is a clear index of the fact that 
our Karinas accumulate round the soul in the form 
■of fine dust Thus the existence of Kdrmic matter 

is to a i^eiy great extent established by experimental 
science 

The extra-fine matter we have interpret- 

ed as streams of indivisible elementary units of 
matter called electrons, protons, positrons and neu- 
trons of modern science. The reason for this is this : 

I” 

The extrafine matter has been said to be com- 
posed of skandhas made up of oiie or two JP arjiianus 
and no more, and a Jparmanii has been defined as 

d ft” 

(The last particle of matter, which cannot be 
sub-divided any further by any means whatsoevei , 
is a Parmdnu ) 

Also in Sutra 27 of Tattvartha Sutra Ch. v. we 
have 

^ A Parmdnu is obtamed by division of matter 
to an infinite extent, not by union. 
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Or from cic^ «Tf??TTOT 

There is nothing smaller than ParmAnu. 

It follows that a Parmdnu cannot be interpreted 
and should not be interpreted as the atom of modern 
chemistry^ although originally the word was invented 
by the Greek philosopher Democritus (420 B. C.) to 
denote something which could not be sub-divided 
(atom — =c, not; i cut.) John Dalton, the 

great propounder of the Atomic Theory of matter^' 
declared in the year 1808 **Thou knowest no man 
can split atom.” But since the atom of chemistry 
has now been proved to be a conglomeration of 
protons, neutrons and electrons, I venture to suggest 
that Parmdnus are really these elementary particles 
which exist by themselves, or if at any future date 
a sub-electron were to be discovered that should then 
be interpreted as the Parmdnu of the Jains."^ 
Neutron* is composed of two Parminus and hence> 
included in the category of extra-fine matter. 


Before concluding the commentary on this Sutra 
It would be well to quote the Sinkhya view of matter. 
_ Agamst the declaration of the Jams 3 ^:” the 

f t. character of the neutrons is exhibited in the 

fact that th^ cannot be kept confined in a vessel of glass, metal 

the walls of the veLl. TTieir 

^ ^ penetrate a 

^s thi^ess of air and several feet of lead, which even X-iays 

^ot. Their piercing power is so great that, according to one 

scientist, if a cannon ball could be made nii+ +1,.^ •+ la 

m maae Out of them it would 

^ ^ ” plate THiey have been fonnd to be 

ex^ri tte"'^'’” 1; l-eaking of Sfcandhas Neutrons 

Sr™. Patt in 160 . 000 , 000 , 000 . 
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SinkhvA -school reprardi, Prakriti or Nature as arupi 

"Tile manifested world is traced to an unmani- 
fest<;ci -ground, the Prakriti, which is conceived as 
formless, andiindiftercntiated, limitless and ubiquitous, 
indestructible and nndccaying, \vithout beginning and 
without end flic unit of this prakriti is a mere 
abstraction; it is in reality an undifferentiated mani- 
fold, an indeterminate, infinite continuum of infinite- 
simal Reals " 

— Intro lACtiOii to Ti i til n Chemistry by Sir P. C .Ray. 

This view is quite m conformity with the fact 
tnat ultimately all kind of matter and different 
forms of energ 5 »^ are reducible to a single form of 
Pudgala, the invisible fundamental particles of 
, electricity electrons, protons, positrons and neutrons 
^ being the extra-fine ( ^t Fr ^«T) form of it. Though these 
particles are invisible to the eyes, they can be perceived 
by othei means and also give rise to concrete form of 
matter. Hence Jain thinkers have said 

Sutra 6. 

“ arr sTt^RTI^^ gs^nfor” ll^ll 

A Akdsa-deka-dravyAni 
= (an M ii 

Also in Uttrcidhyayan Sutra ch. 28 gdthd 8 we 

read 

Referring to the first sutra 

the author says that the Drav 3 ras enumerated 
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there up to Akiisa {l.e , Dliarma, Adharma and Aka-a) 
are one continuum each t. e. indivisible wholes. 

The earliest recognition of the motive principle 
called Dharma Dravya in found is the Jain literature 
alone bat ancient Greek philosophers also recognised 
its necessity in the scheme of the universe. Anaxa- 
goras in his work On Nature (450 B. C.) introduced 
for the first time in the Western world the idea of a 
medium necessary for motion and called it rovs (the 
cause of all changes): Aristotle, called it 
(aether)*. In the standard work of Dr. J. W. Mellor, 
quoted before, we read as follows : — 

''Aristotle added a fifth element, aether, more 
divine than the others (earth, water, air and fire) and 
which pervaded all things and was in perpetual 

motion The ancient Hindu philosophers also 

had a fifth element, which, in their system, was 
wrongly supposed to be a mediuiii for propagating 
sound, etc., and which, in consequence, had something 
in common with the ‘modern concept of an aether 
pervading all space"* (p. 33). 

The non-atomic continuous nature of sether has 
been recognised by science m the following words 

"Ether is not composed of atoms If it be sup- 
posed that it consists of minute homogeneous atoms, 
it must be further supposed that there is something 
else between th.ese atoms, either ^empt^r sj^ace^ or a 
third completely unknown medium, a purely hypo- 
thetical 'inter ether’; the question as to the nature 
of this brmgs us back to the original difficulty, and 

“^See “Greek Thinkers" by T Gompertz, London, and also 
"Early Greek Philosophy" by J. Burnet. London. 
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so oil d,d uifimtuixi As the idea, of an e m pty space 
and an action at a distance is scarcely possible in the 
present condition of our knowledge I postu- 

late for ether a special structure which is not atomistic, 
like that of ponderable matter," 

— ‘The Riddle of the Universe by Prof Hasckel, 
Chap, xii 

^^Huyghens introduced the conception of the 
^ther— — a weightless, transparent medium which 
permeates the entire universe." 

— The World zii Modern Science,^ Infeld, p 30 

"At the time when that conception (that of 
electric fluid) arose, it had become the fashion to 
introduce into science, m addition to matter of 
different kmds which possessed weight, substances 
which one might call imponderable,— ^ e , weightless 
fluids. Heat, electricity, magnetism and the ether 
were some of the members of this imponderable 
family. Nowadays, the ether is the only ntember of 
tlvis family which has survivedt ” 

—Ibid p. 68. 

' 'Material me dia are penetrated by asther, their 
m olennles bemg surrounded bv it much as the leaves 
of a tree are s urround ed by the air." 

(For more details about aether read pages 25-31 ante. 

These quotations establish the nature of ether as a 
non-atomic continuous medium. 

We have already shown that the modem 
science has postulated the existence of grainta- 
tion in order to account for the stability of the 
jjjg^^j’oscopic 'world and the existence of similar 
^jgQtromagnetic forces in the case of the micros— 
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copic world like that of the atoms and the molecules. 
Those who are in touch with the recent developments 
in Physics know that the great physicists like Prof. 
Einstein are trying to formulate a satisfactory theory 
which will combine the forces of gravitation and 
electromagnetism into one unified whole. Several theories 
axe in the field at present and one which will be found 
convincing in all respects ^vill be accepted. Then we will 
be left with one Adharma Dravya, the principle of 
stability for the macroscopic as well as for the" 
microscopic world. 

In the meantime let us see what is the present 
view of science on this point. As mentioned on 
p. 44 the physicists have at every step felt the 
necessity of assuming a medium for the operation of 
gravitation but they never formulated it in clear words. 
However in the case of electromagnetic forces# which 
are a counterpart of gravitation, a medium was re- 
cognized by the great ‘'Prince of experimenters** Sir 
Michiel Faraday and the same conception is still in 
force. Writing on p, 140 of the Restless Universe 
Prof. Max Bom states that "at the beg inning of the 
19th century most physicists, particularly on the 
continent, nsserted that the electricTforce acts through 
the empty space between two charges- ("action at a 
distance ) . Faraday, however, developed the idea 
that the electric field is due to something which 
happens in the space between the charges ("action 
ffirough a medium’*).’’ 

^With regard to the continuity of space the space 
^ ® ^^aathematician of to-day is undoubtedly ax 

mi ro^ en continuum; even the dictionary meaning o 
pace conveys the same idea. The Standard Oj^orc 
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Dictionary defines space as a ''continuous extension 
viewed with or without reference to the existence of 
objects within it/' 

(For more details read pages 48-57 ante ) 

It is thus evident that Dharma, Adharma and 
Ak.'isa are indivisible extensions as mentioned in the 
above Sutra. 


Sutra 7. 

“ ^ ” ijvsij 

Nishkri5yAni“cha_=^3n-5TRn5Tcf1^?FqTt^ * 

(Dharma, Adharma and^AkAsa, these three are 
not capable of mot^mg from one place to another ) 

i 

Not only these three but also 'the ' Tim^ 
is incapable of motion. 

The learned author of S arvarthasiddht has raised 
a very interesting point in the commentary on this 
Sutra He says : 

52|3TpiT^ l-f% II ” 

(Tr ^ — If Dravyas, Dharma, etc., are mcapable of 
motion from place to place how is Utpad and Vyaya 
mamtamed which is the chief characteristic of a 
substance). (See pages 65-66 ante). From the very 
nature of definition of a substance it follows that 
generation ( Utpdd ) and decay ( V 5 ^ya ) must 
go on in these Drayyds m some form or the 
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other. The same author answers the point 
sa5ung : 

ozr^r^ll” 

Amongst the six common attributes of substances, 
viz,, aTt5s^?gr (Indestructibility), -^^ccf (functionality), 
ff55T5^ (changeabihty), (capacity of being the sub- 

ject of knowledge), 313^55^5^ (Individuality) and 
(capacity of ha\T[ng some form) the Agurulaghu (3135^^) 
attribute is such that an iniperceptible rythmic rise 
and fall is constantly talcing plici in its parts in six 
dij ferenf steps ^nd. th^e haturaT r5^thms rising and 
decaying produce Utpdda^nd J^aya ? A gurlaghu a t- 
tribute is said to be responsi ble for maintaining the 
ihdiyid uali^ of the substance and its characteristic^ 
properties. The or six different steps > 

of infinitesimal changes, — an entirely ingenious idea of 
the Jain thinkers, — can be explained as follows : — 

■^^^*rieration has been divided into three classes: 
(7) ^fencT, countable; (It) countless, and (m) 

3nr?r, infinite. 

To explain the full meaning of these three classes 
wath their 21 sub-divisions is a long mathematics and 
would cany us far be5^ond the present theme. It is 
enough to mention the distinction between countless 
and mfintte. The former has a limit, though it is be- 
- power of even an omniscient being=^ to count 

gTITcHJTr I ” 

— fre^rpi 
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them, the latter is inexhaustible and without limits. 
To give an example, the number of imitary cells of 
space (pradeshds) in Ix>ka is countless since Loka 
is finite but the number of pradeshds in the space 
be\’ond is infinite, smce Aloka has no h’mits 

The six steps upwards are : (t) Infinitesimal in- 
crease/ (i?) increase by a countless fraction, (tit) m- 
crease b 3 ' a countable fraction, {iv) increase countable 
-times, (y) increase countless times, (vz) increase infinite 
times (Note that these steps are m ascendmg" order 
of magnitude.) The six steps along the descent 
are in exactly reverse order so that the whole series of 
changes constitutes, what in science we call, a rever- 
sible cycle. The hypothetical numerical example given 
below will make the point more clear; 

Suppose there is a number 1024; let the count- 
able, the countless and the infimte be represented 
respectively by 2, 4 and 8, then the number will 
undergo the nse and fall hke this ; 

(z) Infinitesimal increase; 1024-j — ^^§^=1152 

(ii) Countless fraction increase ; 1 152 -f- - ~ == 1408 

(zzz) Countable fraction increase : 1408 -f- = 1920 

(tv) Countable times increase; 1920 +(1024x2) 

=3968 

(v) Countless times mcrease ; 3968 + (1024 x 4) 

=8064 

(vi) Infimte times increase* 8064+ (1024x8) 

= 16256 

■*■111 the language of calculiis it means increase from x to 

i-hSv 
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{vh) Infinite fraction decrease: 16256 — =16128 

{viii) Countless fraction, decrease: 16128 — 

= 15872 

{ix) Countable fraction decrease: 15872 — 

= 15360 

{x) Countable times decrease* 15360 — (1024 x 2) 

= 13312 

{xt) Countless times decrease. 13312 — (1024x4) 

=9216 

{xii) Infinite times decrease: 9216 — (1024 x 8) 

= 1024 

This phenomenon may be likened to a stationary 
wave-motion in which the system of waves alternately 
waxes and wanes without progression in either direction. 
The characteristic of stationary wave-motion is de- 
scribed by Barton as follows : 

“To all appearances the wave-motion seems to be 
stationary in position. The wave- form shrinks to a 
straight line by proportional diminution of all its 
ordmates. It then expands proportionally all the 

ordinate^ being now reversed in sign, again shrinks 
and so forth '' 


In the Jain work Alaf Paddhati (arospT qafe) the 

phenomenon is compared to the ripples growing and 

ecaymg on the surface of a sea thus making the 

analogy with a stationary wave-motion still more 
striking. 


•ttus we shall see that Jainism regards the media 
Emotion and rest and the Space-Time as unmoving 

^ not?h V r existing in them. Can 

ot think that these pulsations are generated by 
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the movement of various material bodies aud particles 
in space ? The attempts of scientists to detect aether 
were based on this conception. We have referred to 
the famous Michelson-Morley experiment on p 27 
aiife. The argument was this 

‘*Just as the aeroplane passengers observe a strong 
head-wind, so there must be an ether-wind blowmg 

past the earth The light- waves on the earth must 

^“Hie blown about by the ether-wind Accordingly as 
they travel with or against the direction of the ether- 
wind or at right-angles to it, their velocity will be 
different The effect is only a very minute one . . . . ” 

— ax Born, ^ 75- 

As we have seen in pages 27-30 sometimes 
negative and sometimes positive result has 
^ been obtained, the latter, however, has not been 
unequivocally confirmed The last conclusion is there- 
fore that the earth is moving through a fixed ether. 
If, however, a positive result is obtained, as 
prophesied by the great Indian mathematician late 
Sir S M. Sulaiman and as some more precise 
experiments published in the American Physical 
Review (Feb 15, 1935) testify, it would be a brilliant 
confirmation of the theory of the Jams 


Sutra 8. 

(Asankhyeyah pradeshdh dharmadharmaika Jiv.i- 

ndm ) 
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i 

In Swetdmbar text tliis Sutra has been broken 
into two : 

U vs II 

[\ C W 

Also in ^ V ;jo ^ we have 

sT^r^sTf qwrfTT, b — 
^FfnlsRJiq:, ^prn^, 

{Tr — ^There are countless Pradeshds’*' in Dharma, 
Adharma and a single soul.) 

The same idea is expressed in Tattvarth Sar 

Or in Ntyamsav gdthd 35. 

*‘«R?«r42Tt: ^ ir^ 

(There are countless points of space in the me- 
dium of motion, medium of rest and in each indivi- 
dual soul ) 

Pradesh is the unit of three-dimensional space 
which is employed m the measurement of the dimen- 
sions of the substances in the universe Takmg this 
as the measure the number of Pradeshds in the 
universe is said to be countless. The media of 
motion and rest are co-ext ensivet with the universe 

For definition of Pradesha and its full explanation see 
pages 4~18 ante, 

^nrfsFrif%?T i 

(Dharma and Adharma pervade aU parts of the universe a 
oil pervades the whole portion of a mustard seed. 
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and have thus a similar number of Pradeshds 
Souls are found m different bodies of different di- 
mensions in their mundane state but each one of these 
has the capacity of expandmg and filling the whole 
universe.* Thus the number of Pradeshds in each 
soul is equal to the number of those in the umverse, 
i countless or mnumerable 


It should not be thought at this btage that 
the mention of a number of Pradeshd? in the umverse 
as countless introduces an uncertainty with regard 
to the size of the universe Although Dharma, and 
Adharma are continuous media, it is only for ex- 
plaining certain physical and psychical phenomena 
that this idea of parts is introduced The Jain 
thinkers have given a definite figure for the volume 
of the universe, 239 cubic Rajjus,t according to 
Swetdmbars and 343 cubic Raj jus, according to 

Digarabaras 

sr%5Tmt i 

(By contraction and esjjansion of its Pradeshas a 
soul IS capable of occupying the countless Pradeshas of the 
universe, just like the flame of a lamp whose light can fill 
either a small room or a big hall ) 

t Rajju (=chain, a Imear astrophysical measure), is, 
according to Colebrook, the distance which a Deva flies in six 
months at the rate of 2,057.152 yojans in oie qm, » « • instant 


of tune 

Quoted hy Von Glassnapp tn ’‘Dcr Jamtsm-ts " 

Compare this unit with the modem unit of astronom- 
,cal distances. v,z , the hght-year which hasheen deling as the 
distance which a beam of light travels in one year at the rate o, 
186 000 miles per second Is not the similarity veiy striking ? 
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It would not be out of place here to give an 
idea of the '"Countless’’ as enunciated by Jain writer^ 
Suppose there is an interminable series of oceans and 
continents surrounding each other on the flat ear 
in the form of concentdc rings^ with a mmirnum 
diameter of 100,003 yojans (one yoj an =4,000 miles), 
which goes on doubling itself in the case of each 
succeeding continent and sea Let there be four pits 
A, B, C. D each i.OOO yojans deep and of the^ 
diameter of the smallest continent, viz , 100,000 

yojans If the pit A is filled with mustard seeds 
up to the top and above it in conical formation, 
calculation shows that the pit will hold 

197.71 1,293,845,1 3 1.636.363.638.363.636.363.636.363,636.363,6^ SecdS of 

mustard- 

Suppose we empty this pit by dropping one seed ^ 
in each of the continents and oceans, which, as have 
supposed, form an interminable chain. At the place ^ 
where the last seed is dropped we dig another pit 
1 ,000 yojans deep, as before and of the diameter of 
this ocean, or continent, whatever it be and fill it to 
the top as before Empty this pit again in the same 
manner beginning with the continent or ocean next 
to one in which this pit is situated Stop where the 
last seed is dropped and dig a pit of the same depth 
as before but of the diameter of the ocean or the con- 
tinent itself. Remember that the diameter is doubhng 
as we go to the succeeding ocean or the continent. 
This process will be continued until the pit T) is filled 
in the manner indicated in the next paragraph. Let 
the pits dug so far be called the pits of A series. 

Each time that a pit of A series is dug one 
mustard seed must be thrown in B until the latter 
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is full to th.e top as indicated in the case of A When 
this IS achieved, the same process of traversing’ the 
continents and oceans of ever-increasing diameter 
and digging the pits is to be contmued Let the pits 
now dug be called the pits of B series. Each time 
that a pit of B series is dug one seed must be 
thrown into the pit C. The whole process is to be 
repeated until the pit D is filled. Let the number 
of seeds in the last pit of C series when B is full 
be represented by ^ 

Then is called the Minimum Ultimate 

Countless The Maximum Ultimate Countless is 
Prehmmary Infinity mmus one The idea of infinity 
is given in connection ivith Sutra 9. 


<( 




Sutra 9. 

N II 

Akdshas5'^d-nant dh 

= (ansfrRnmsT^fnr- ^etPcT i) 

— M4i i >rf T ^ * 

(^J'r.—The number of Pradeshds in Space is infinite.) 
The conception of Infinity, according to Jainism, 

IS as follows: 

Raise the quantity ( )" to its own power, 

then raise the result so obtained to its own power and 
repeat this process (at times Let the final nnmher 

be denoted by 

Again raise to the poiver at,, and the result 
obtained to its own power and continue the procos. 
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times Let the number now obtained be 
denoted by X 2 

Repeat the whole operation a second time, i ^ t 
( then (Result)««“'* to be con inued ( 
times. Let the result be now denoted by . 

Again ( */»), then (Result)'"'”'* to be continued 
^ times . Suppose it gives the number Xt 

The process of arriving at from ^x» given 
the technical name 5r5n®BT^^ fWnoiM^ (ShalSisd-traya 
nishthdpan) . Since we shall have to resort to this 
process several times in reaching the Infinity, we shall 
for the sake of simplicity call it the S . T . N . process. 
To x^ add the following numbers : 

(1) Countless Pradesh d 5 of Dharma Dravya. 

(2) „ „ Adharma Dravya. 

(3) „ ,, a single soul in full- 

est expansion, i e , filling the whole universe. 

(4) Countless Pradeshds of Space occupied by 
Loka, e , excluding Aloka. 

(5) The number of souls in ordinary vegetation 
which is innumerable times greater than the 
number of Pradeshds in the Loka 

(6) The number of souls in vegetable parasitic 
groups which is countless time greater than 
the number in (5). 

Let the number obtamed after addition of these 
six quantities be denoted by (^Xi-{-a). 

Subject the number to S. T. N. process and l^t 
the result be denoted by Xg. 
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(2) The number of undeveloped souls (akin to 
bacteria and umcellular organisms of modern 
biology) wliich is infinitely greater than the 
number in (1). 


(3) The number of vegetable souls again 

infinitel]^ greater than the number in (1). 

(4) Number of atoms of matter, which is infinite- 
ly greater than the total number of souls. 

(5) The number representing the moments of 
time, infinitely greater than the number of 
atoms of matter. 

(6) The number of points of space, again 
infinitely infinite. 


Let the sum be denoted by (Xg-ho). 

Subject {xg-\-c) again to S. T. N. process and 
denote the result by Xio 

To Xjo add : 

(1) The infinitely infinite shades’** of qualities c_ 
Dharma Dravya, and 

(2) ditto for the Adharma Dravya. 

Let the sum be denoted by {Xig-i-d). 

Subjectmg this number to S. T. N process we 

arrive at infimty , for which the mathematical 
symbol is oo 

This mfinity of Jain5.s comprises the infinite 
exis mg substances and their compounds as well as 
their infinite states and modifications, and is 
therefore the 'true’ infinity 


beeu referred 
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Sutra 10. 

s^isprra’ ’ II ? o (I 

Sankli 5 'e 5 ^dsaiikhj»eydslicha pudgaldndm . 

(«r5T5^: ^q-dH'ciTO si^^: 

11 ^ 

(T'r . — flatter consists of numerable, innumerable 
Lud infinite parts according as we consider the 
lifierent molecular combinations.) 

Evidences from other sources may be quoted: 

— Tamirg m^iT 5%. 

(Pudgala has pradeshds which are numerable, 
innumerable and infinite.) 

jqferr ^fT^cT 

— ^ *fi7*nnTrc" 

The scientific division of Pudgala is as follows : 

(1) Concrete and (2) Invisible. 

The concrete form we call Matter and the 
invisible form. Energy. 

Matter is^further divided into solids, liquids, and 
gases. All these three forms of matter consist of 
^ molecules (Skandhds) and atoms (Skandh-deshds)*. 

gsytvjr n<soii 

— t 

(Matter is composed of molecules, atoms, ionised atoms and 
invisible elementary particles, such electrons, protons, positions 
and heavy electrons of modem science ) 

For ‘ionised atoms* read page 15 ante Heavy electron, 
which is 50 times heavier than the ordinary electron, is a recent 
discovery {Science and Culturef November, 1937 ) 
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Atoms are again an assemblage of indivisible 
elementary particles ), protons and electrons 

and tbeir combinations The number of electrons 
in the universe has been estimated by Professor 
Einstein to be 

129000DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODODOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

e , 129 followed by 77 ciphers or 80 digits 
in all.)" • 

Now this is a finite number although very huge. 
The number of other elementary particles has not 
been estimated. Then there are the condensed forms 
of matter, such as those referred to in pages 16—17 
ante — ^the nuclear matter as it is called weighing 620 
tons to a cubic inch — which there is an extremely 
close packing of particles beyond human estimation. 
Then there are electrons of negative mass (see page 
123) which do not in any < way betray their;^ 
existence; those which have retired for good from 
the drama of the universe and whose presence cannot' 
be detected by any measurements whatsoever, thus 
rendering it impossible to count their number. So 
the author of the Sutra says : the number of parts 
into which matter and energy is divided may be finite 
or infinite according to different considerations. 

There seems to be an apparent contradiction 
between this and the 8th Sutra. The latter 
says that the number of Pradeshas (Spatial 
units) in the media of motion and rest is only 
countless whereas according to the present Sutra the 
number of Pradeshds in Pudgala Dravya may be 

♦ Quoted from the Presidential Address of Professor A. S 
Edington to the Physical Society of London and published in the 
Proceedings of the Society, January 1932 


Sutra 11. 


113 


infinite. As has been mentioned several times the 
media of motion and rest (Dharma and Adharma) 
are co-extensive with the Loka, the universe 
Hence the number of Pradesh ds in the universe 
also is "countless ** The question therefore arises* 
*'How can an infinite number of pudgala particles 
be accommodated in 'counties^' pradeshds of the 
umverse ? The question would have been quite 
valid if all the infi.nite particles were in a free state 
but it is not so. A tiny piece of fuel on combus- 
tion gives rise to an enormous volume of smoke 
particles, a quantity of water when converted mto 
steam occupies a volume about 1,700 times greater 
than the original volume, a saccharin pill compresses 
within itself the particles of sweetness which several 
lumps of sugar would possess, the pollen concentrates 
^in itself the particles of fragrance which occupy a 
very large volume when they fly in space And 
^ above all there is the tremendous concentration of 
stripped atoms which gives nse to 'nuclear matter.* 

Hence the above contradiction does not arise. 


Sutra 11. 

fltofr: H? ?ll 

Ndnoh 

= 

(There are no numerable pradeshds of an indi- 
visible elementary particle of matter.) 

An indivisible elementary particle of matter, 
which is wrongly designated by the word 'atom,' 
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always occupies one unit: of spa.ee. It follows from 
the definition of Spatial unit (Pradesh) itself. (See 
page 4 ante). The author of gives the 

reason. He says : 

3T°Tt: I 

There is nothing smaller than an aim (ap^). It 
is for this reason that the space occupied by an aim 
is called the Pradesha. 


Sutra 12. 

11? =^11 

Lokdk ashevagdh dh. 

U 

(These substances Hharma, Adharma, Jfvs 
Ajiva, etc., exist only in Tokakdsha.) 

MR oil 

— — 5S*T5Ta^ ^TF^cT It 

(Lokdkasha is that in which Hharma, Adharma, 
Kdla, Pudgaia and Jiva exist. That which is 
beyond this is Alokdkdsha). 

“fffqr 53:51^1 ^ 

ii^vsu 


ill'll M 



1 
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' (That which accommodates all matter, the souls 
and the remaining substances is the Lokdkdsha) .. 
Also in Swetambar Sutrds we have ; 

satire i 

ii 

— sTo qi«ir V9 . 

This division of infinite space into Lokdkdsha 
^^id Alokdkdsha, t. e ^ Universe and Non-universe is 
based on the DravyAs Uharma and Adharma. Souls 
and matter move on and rest up to the confines of 
the Universe only. Beyond this the media of 
motion and rest are absent. This determines the 
limit of the finite universe. The AlokdkAsha is an 
infinite space without any soul or a particle of 
matter and it surroimds LokAkAsha on all 
^ides. 

The following brief description of the LokAkAsha 
may be given : 

The Loka, t e„ the universe is supported in the 
middle of the Aloka m the form of a human trunk 
with Siddha Shila 15R5 t) at the top where head 

should be The surroundmg zones of air m which 
the universe is floating are said to be three, the 
inner zone being humid, the middle dense and 
the outer of rarefied gases The Siddha Shila, the 
abode of Perfected Souls, is the summit of the 
universe m the form of a bi-meniscus convex lens 
with its concavity downwards. The universe is 
divided into three big divisions, the upper world, 
the middle world, and the lower world. They are 
situated one above the other and are mhabited by 
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celestial beings, worldly creatures and the lieHisb 
beings, respectively. 

The total volume of Loka, according to Digambar 
text is 343 cubic rajjus,^ and according to Swetani- 
baras 239 cubic raj 3 us. One definition of rajju is 
given jri the footnote on p. lOo . There is another, 
quoted by Pt. Mddhavacharyd, Research Scholar, in 
the ‘^Anekdnt**, VoL 1, 3 : 

7TIH ^ ^ ^ 't I 

Tr . — ^Rajju is the distance travelled in six months 
by a ball of iron weighing 1,000 bJiar (probably 
tolas; 1,000 tolds=12*5 seers or kilograms) let fall 
freely from Indraioka (the abode of heavenly beings) . 

This defimtion cannot be subjected to computat^ 
tion since the law of fall of bodies from Indraioka 
is not known. It appears that in Indraioka the rate^ 
of fall depends upon the size of the body and then 
nobody can say what the uniform acceleration 
would be. However if we take the Einstein's value 

♦In the standard work on astronomy "Trjloksdr” of Nemi 
Chandra Siddhanta Chakravarti v,e read in Gathd 3 . 

SIHT^ I?'** * ^ cube of Jagatshreni (s f ^^ fir) isfthi 
\olumcof the Loka and Jagatshreni in terms of rajju is definec 
in Gitba 7 as * e , l/7th of Jagat 

shrcni is rajju or Jagatshreni is equ^ to 7 rajjus Therefon 
cube of Jagatshreni is cube of 7 rajjus Hence the volume o 
the Universe is 7x7x7=343 cubic rajjus 

It should be noted that this gives us another definition 0 
raiiti in terms of Jagatshreni but since the latter has been sai 
to be of countless Maha>ojans it cannot be subjected to a math€ 
m-'t'csl cofTnputation. 
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of the radius of the finite universe we can arrive at 
the order of magnitude of a rajju thus : 

Radius of the universe =1,068 million light-years 
One light-year=5*88x 10'® miles 

Volume of a spherical universe, e ^ { -1'”^ ) 

=X 1068 xl0«x 5*88 X 10'®) ®cu. miles 
= 1037 X 10®* cu . miles 

i e., 1037 followed by 63 ciphers or 67 digits in all. 
Now if 1 ,037 X 10®® be equated to 343 cu. raj jus, we get 
One rajj u= 1*45 x 10®* miles, 
whereas if equated to 239 cu. raj jus, we get 
One rajj u=l 63x10 a miles, 

a quantity of the same order of magmtude as before. 

Taking the definition of rajju given on p 105/ n, 
'i,e, raj]u is the distance travelled by a Deva in six 
months at the rate of 2057152 yojans per instant 
of time we get, since one big yo3an’‘-= 4,000 miles, 
2057152 yojans =8228608000 miles 
and 6 months =6 x 30 x 24 x 60 x 540000 prativipaldnsh t 
distance travelled in six months 

=8228608000 x 6 x 30 x 24 x 60 x 540000 miles 

= 1 15x10®* miles nearly. 

•There is one element of uncertamty in the defimtion of yojan. 
j-Tift "big yojan (used for measuring the dimensions of continents 
and seas) =2000 koshds but whether one kosluL=2 modem miles 
of 1760 yards each cannot be said with certamty. 

t 60 Prativipldnsh=l Prativipal 

60 Prativipal =1 vipal . 

60 Vipal —1 Pala (trsf) . 

60 Pala =1 Ghan=24 minutes 

.* 1 minute= ^^ ^ 60 ^^ =540000 Prativipldnsh. 
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This is almost the same as the magnitude of 
rajju arrived at from the Einstein’s value of the 
radius of the universe. If we identify the unit of 
time with Prativipldnsh, the agreement is quite close. 
The followmg points should, however, be noted in 
this connection , 

(1) The dimensions of the universe have been 
estimated by Einstein on the basis of a spherical 
fimte universe whereas the shape of the finite universe 
according to Jains is anthropomorphous with^ 
infinite pure space on all sides. 

(2) In the definition of raiju we have identified 
the instant of time (sm) with Prativipldnsh whereas 
a is said to be an infinitesimal fraction of time 

Considering these odds, it is very difficult to 
make an exact comparison between the modem 
determination of the size of the universe and the ' 
determination of the ancients However all that 
has been said above reflects credit on the work of 
ancient thmkers. 

Modem theories of the universe regard the 
universe as expanding although the final word has 
not yet been pronounced on this point. 

For further discussion on Space read pages 
45—57 ante 

„ , , , ''The Observational Approach to Cosmology” by Edwin 
Hubble, an authority on the subject, the author says : ''Tlie 
investigations lead to alternative pictures depending upon the 
possible mterpretations of red shifts *' The author 
further goes on to say whether the *red shift* in the spectra of the 
nebulae are due to the expansion of the universe or due to 'some 
unlmown principle of nature* it is not yet decided. 

Accordmg to Jam thought expansion of the universe is not 
possible, ^ there is no medium of motion outside the Loka. Sir 
wUiaiman s new theory supports our view-point. 
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Sutra 13. 


lit ^11 


Dharmddharmayoli kritsne 

(The whole universe or Loka is the place of 
Dharma and Adharma Dravyds . ) 

Also : “tr«Tr q- ^ r^lf^ l’’ 

— ^rnrrcinrT ^ ar® o ij 

{Tr. — Both Dharma and Adharma aie co-exten- 
sive with Loka or universe.) 

In order to make the point clearer, Achdrya 
Amritchandra gives the following in Tattvarth San 

?rrr#sf7 I 

WWW QTo ^ 

j^harma and Adharma are placed in the umverse 
(not like a pot inside a room) but permeate the 
whole of it as does oil inside the oilseeds. 

Also m Sarvarth Stddht , 


hr: ^ qsyr, ^ . . 

?TTTt) =T 1% 5rrt ? I ^5^, ii 

52TiHrrriT^r^sa^r^a ir’ 


{Tr . — The Dravyds Dharma and Adharma are 
not situated in the universe like a pot mside a 
cabm. Then how? They pervade every iota of it as 
does oil inside the sesamum seeds. These Dravyds 
mutually interpenetrate without affecting their re- 
spective fimctions This is possible because they 
possess the property of accommodation ) 
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The diffusion or inlerpenetrability of Dharma 
Dravya into Adharma and vice versa is difficult to 
explain by comparing it with a similar concrete 
case in Nature for these Dravyas are formless, non- 
material* and non-atomistic, whereas everj^hing 
concrete in Nature is extremely porous. A similar 
difficulty is experienced in imagining how an infinite 
number of souls, who have attained NirvAna, are 
residing at Siddh Sila, which is of finite dimensions.^ 
This also is explained by saying that pure souls, 
being non-material, possess the power of inter- 
penetrability and hence their existence, infinite at 
one place, is possible. The analogy of light is 
sometunes employed to explain these cases. The 
light from a single lamp can fill a whole room as 
well as light from a thousand different lamps; yet 
light given by each lamp does not lose its identity 
but only mterpenetrates However the point cannot 
be bidden that hght is atomic If we assume these 
media to have parts, the necessity of assuming the 
existence of another medium fiUmg the interstices 
will arise and the original difficulty will now be 
associated with this new medium and so on. Hence 
the only reasonable solution is to regard Dharma and 
Adharma as wholly continuous non-material media 
mutually interpenetrating like the electrostatic 
magnetostatic and gravitational fields, which 
although they are of different character do not mix 
each preserves its individuality regardless of th< 
other. (See p. 141, 'The Evolution of JPhysics b] 
Einstein and Infeld.) Many instances may b( 
quoted even in the case of material substances wher< 

n*' u < 
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imagination has to put up with, apparently glaring 
contradictions. Imagination is not always the test 
of possibility. 

For instance, the law of gravitation for material 
bodies as quoted on p. 37 is that every piece of 
matter attracts any other piece but this law does 
not hold when the distance between the particles 
becomes very very small The attraction changes 
■"into a repulsion. We quote from a standard book 
recently pubhshed : ‘‘Since two different atoms 
cannot be absolutely superposed on one another, it 
would seem that a repulsive force must come into 
play between two atoms when the distance is of the 
order 10~^ cm , and that !^^ewton's law then ceases 
to hold.” 

, — Broperttes of Matter by Champion and Davy 

(1936). 

Is this not an apparent contradiction difB.cult for 
the mind to grasp ? Why should the force of attrac- 
tion between particles change into a force of repulsion 
at small distances ^ Even in ordinary life we see 
that the repulsive force which ke^s the wife away 
from the husband changes into an attractive force 
and the wife does not want to be separated from 
her husband beyond a certain distance. 

A similar point has been discussed on page 
17 ante wherein the leading physicist Dr M N. 
Saha, F. R. S , says, “It is not at all clear how 
stripped atoms with a large excess of positive 
electricity can be so closely packed j because as 
the charges are of the same sign, the tendency 
would be for infinite dispersion instead of abnormal 
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condensation. But such cases of abnormal con- 
densation are not altogether unknown in Physics.” 


Hale in 1918 demonstrated beyond doubt that 
the sun-spots had an intense magnetic field of about 
50,000 gauss, which is further confirmed by the 
phenomenon of Zeeman effect. But this is quite 
unbehevable in the light of the experiments carried 
on the sTirface of the earth. Xhe temperature of 
the sun-spots is very very high and experiments 
show that a white hot body cannot retain magnetism. 
In spite of this it exists in the body of the sun. 


The antithesis between a wave and a particle 
is the burning problem of the day. Certain pheno- 
mena in physics are explained by saying that light 
energy consists of waves in aether and in certain 
others we have to postulate that light consists of i 
shower of bullets shot from the luminous body 
How can these two contradictory aspects be re- 
conciled ? As Sir William Bragg has said *'On 
Mondays, Wednesdays and Fridays we adopt the 
one hjrpothesis, on Tuesdays, Thursdays and 
Saturdays the other." This is a good piece of 
humcmr rather than an explanation. The contradic- 
tion becomes all the more conspicuous when we 
experiments have been discovered in which 
both idea^ are found necessary ai tJie same Ume, for 

interference 

frmges by means of an electron-counter. 

^ to reconcile such cases of Pudgala 

Dravya what to say of the formless reSdes 
whose laws of interactinn ^™ess reauties 

experiments. be studied by 



Sutra 13. 


123 


The young English physicist Dirac introduced 
at one time the apparently funny conception of the 
electron of “negative mass" — -the electron which 
‘does not in any way betray its existence by any 
measurements whatsoever, — ^which has played its 
role on the stage of the umverse and retired for 
good ’ 

These examples suffice to show that however 
hard it may be for the imagination to deal with the 
interpenetiability of Dharma and Adharma DravyAs, 
it is nevertheless the legitimate explanation of 
things. 

Now coming to the next point, viz , the existence 
of these substances (media) within the confines of the 
^Loke and not beyond, we find that this is a much more 
reasonable and satisfactory assumption than Einstein s 
finite universe “ with no space beyond a certam 
space**. According to the Cylinder theory of the 
universe, {pide p 55 unte) we cannot think .of a 
beginning of the universe nor will it ever come to 
an end In other words, it is a stable unit. If we 
regard our universe as infinite it cannot be stable at 
the same time, for in that case we can think the 
infinite space to be filled with a number of universes 
and their attractions on our umverse would scatter 
it into infinite space. In order, therefore, to 
maintain the stability of our universe runmng from 
an infimte past into an infinite future the umverse 
was conceived as of finite dimensions, but since 
mathematical conditions negative the idea of a void 
beyond finite umverse, the whole space was taken to 
constitute the finite umverse. 
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The Jain concept is more comprehensive because 
the stability of the universe is maintained by saying 
that there are no media of motion and rest beyond 
a certain limit and consequently matter or energy 
could never go out of it, i. c , the total energy of the 
universe will ever remain constant. Further, since 
Jainism regards space as a reality, there is no void 
beyond Loka but only one substance, — pure space and 
nothing else. All the difficulties are thus ingeniously .. 
overcome. 


Sutra 14. 

“'53; msii” 

(Eka pradeshddishu bhdjyah pudgaldndm.) 

1 

^ pradesha, i, c., in one unitary cell of 
space only one atom of matter mil find place if it is 
in a free state but in an aggregate form any number 
of atoms can occupy one or more cells of space.) 

The same idea is expressed in JDravya Saingrah : 

^Tprr IR^II 

(An atom of matter, though occupying one cell 
of space, may occupy many cells when it combines 
with other atoms to form different Skandhds (aggre- 
gates). From this point of view it may be looked 
upon as multicellular 
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Xhe autlior of SurvaYth Siddhi lias explained 

this phenomenon, in gfeater detail, thus : 

sraiuTFr^^ §[^r^5 ^ ^:g[pn*T^:g[pit II ?ar^P%^T- 

si^^n^TT ^^?^|5=rT*^^ R^t3 

^s^sTR sr^s^ni; ii 5155^ 

^ I 3^»R5pri 

iTf^roTRT^ Sf J 


(One atom occupies one cell of space or two 
atoms in a state of abnormal condensation may be 
accommodated in the same cell. Two free atoms will 
occupy two cells as well as two atoms forming a 
'diatomic molecule will cover two cells. Three atoms 
can be located in a single cell if they are all m a 
state of abnormal condensation;”' they can occupy 
two cells if two atoms are in a state of condensation 
and one is free; they occupy three cells if they are 
all free. And this process is to be continued to in- 
fimty.) 

'Then the question has been raised as to how 
such an enormous crowding of material atoms is 
possible, although mteipenetrability may be true in 
the case of non-material media hke Dharma and 
Adharma. The answer given is that these are cases 
of abnormal condensation like the superposition of 
lights from different lamps in a single room. 


* For an explanation of ‘'abnormal condensation/' 
read pages 4-18 ante 


* 
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Ttie same reason lias been assigned for this 
crowding by other writers. For instance : 

ll'' 

<i'^c4ird^< T 

Or ^rf^oTifirfr: I 

si^sfq f| 'll” 

— 11 ^, 

This distribution of atoms in pradeshds or cells 
of space has a very great likening to the distribution 
of particles in Bose— Einstein or Fermi-Dirac Statistics 
where probabilities of various combinations have been 
mathematically calculated. We can only make a 
passing haention of this highly complex piece of 
mathematics. 

In the standard work "A Treatise on Heat" by 
Dr. M. N. Saha, F. R. S., and B. N. Srivastava, the cal- 
culation of probability from Bose-Eintein Statistics 
is given on p. 717. ''The next operation is to distri- 
bute these Ng-particles amongst A, cells so that each 
cell may contam 0, 1, 2, . .up to Ng identical parti- 
cles/’ Then follows the expression for the probabi- 
lity of the various states. 

Also on page 718 "In the Bose-Einstem Statistics 
a particular cell or degree of freedom was supposed 
to be capable of accommodating any number of par- 
ticles. Fermi conceives a third kind of statistics in 
which one cell should not accommodate more than 
one particle." 



127 


Sutra 15. 

% 

How an infinite number of atoms in a subtle 
state can be accommodated in one cell has been dis- 
cussed in pages 16-17 ante. 


Sutra 15. 

sfHnra.” lU'Mi 

Asankhyeya bhdgddishu jivdndm. 

^TFnf^ li 

(Souls are eidstent in every iota of space begin- 
ning with one or more countless fractions of it up to 
the whole universe, e,, if the space is divided mto 
countless parts, the size of a soul can be so small as 
to occupy one or more of these parts and in special 
cases the size of a single soul can fill the whole 
universe.) 

^ sRiuT. lUoii 

— n 

(Jiva becomes equal in extent to a small or a 
large body by contraction and expansion.) 

This view of the Jains has been badly criticized 
by Shankardchdrya in his commentary on Veddnta- 
Sutra (sTo cir ^ He argues that if a soul is 

■^equal in extent to its body, it is impossible that the 
same soul can enter into the bodies of a fly and 
an elephant. In fact there is a controversy amongst 
the philosophers regarding the precise part of the body 
which should be assigned as the seat of the soul. 
Some • UninTc it is located in the heart, others think it 
is located in the head or in some specific brain centres. 
If this view is accepted it is difficult to think how 
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one could feel the bodily affections as its own. Since 
a body grows from a microscopical size in the mo- 
ther's womb to its full proportions and contracts 
again, at the end of its earthly career, to reincarnate 
into a new seed, it follows that the size of the soul 
cannot remain fixed 

This subject is well discussed by S. J. Maher 
in his work on Psychology where he says : *'(the soul 
is) an immaterial energy exerting its proper activities, 
ubiquitously throughout the living body.'* 

According to the Jain view the soul expands to 
fill the whole universe at the time of Samudghdta* 
{i. e,, exit of the soul from the body without leav- 
ing the original body altogether) 

SdLence associates Hfet with tiny organisms called 

i 

^ — TfhTddtjK' I 

t“Protoplasiii, the fundamental constituent of both plants 

and an im a l s, contains chemical compounds chief amongst 

these are the proteids. It is the presence of these unstable 
proteids which confers upon protoplasm its peculiar fitness to form 
which has been so aptly termed by Huxley 'as the physical basis 
of life'" 

— ArtJiur Bendy, p 7. 

» Whatever view we may take with regard to the question 
of vitalism, there can he no doubt that the most distinctive 
property of livmg protoplasm is its power of controlling chemical 
and physical processes so as to make them yield results different 
from those which would be obtained if we were dealmg with not- 
living matter. The various processes upon which depend the 
functions of movement, nutrition, respiration and excretion ah 
appear to be controlled m this manner " 


Ibid., p 23 
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cells wliich are composed of a substance named 
•protoplasm". According to Arthur Dendy, D. Sc., 
protoplasm " is a mixture of proteids, mineral salts 
and water, which has remarkable powers of selection, 
e g., one organism will select silica while another 
selects calcium carbonate from the same sample of 
sea-water and for the same purpose'". 

— Ottihnes of KvoluHonary Btology. 

It is evident that ‘life' must be associated with 
protoplasm since non-living combination of matter 
cannot be thought of as possessing the power of 
selection referred to above. 

"Protoplasm is the name for the viscous fluid 
which contains the life of every cell,” 

— Exploring the Universe by H. Ward, p. 145. 

"This tiny cell has powers and complexities that 
put it in the class of a higher animal. You cannot 
hope to account for its substance* until you are able 
to melt down a whole ammal and account for its 
emotions by rows of O and H and C and some nume- 
rals t The ultimate analysis of a cdl must be as 
difi&cult as the analysis of a robin. When you give 
a common name, protoplasm, to the substance that 
you find in all cells you are not saying anythmg.” 

— Ibid,, p 146. 

’•'Ttie substance is the life, the soul. 

— The Author 

fRefers to a chemical formula in terms of oxygen, hydrogen 
and carbon 
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Dr. John Baker gives ns the following informa- 
tion on page 187 of “An Outline for Boys and Girls 
and Their Parents” : 

“Quite recently a most ingenious apparatus has 
been invented, by means of which we can poke an 
extremely fine glass needle into a single living cell and 
watch what happens under the microscope. . . -This is 
an extraordmary achievement. Another most 
striking line of research is to take a few cells ouf 
of a living body and keep them alive in a little 

glass compartment It is astonishing how long 

they live if you are very careful to seal them into 
their glass compartment without letting any germs 
get in. These studies of living cells are going to 
form a very important branch of the science of 
life.” 


Since all living bodies are composed of cells, 
beginning from that of amoeba ( a unicellular 
organism), which propagates its progeny by fission 
of its body, to highly complex organisms like that 
of a man whose body is composed of trillions of such 
cells, it follows^ that life and hence soul must per- 
meate every living cell, i. e., soul is co-extensive with 
the body. The experiments of Sir J. C. Bose F R S 
on the response of plants* under chemical or' electric^ 
stimulus point in the same direction, i. e., diffusion 
of the soul m the entire body of the plant. 


\iriQus receiving and responding to stimuli of 

-*a«ctenst.c features o£ livug 


Arthur Dendy, p, 215, 
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Sutra 16. 

airr sr^'mcf ” ii ? ^ il 

(Pradesha samhdra visarpdbhydm pradipavat.) 

= ( 51 ^^ 

smif : 

{Xr . — ^By the contraction and expansion of the 
^radeshds, the soul, although it has a countless 
aumber of pradeshds, occupies space like the hght 
from a lamp. It can occupy the smallest possible 
body, viz., that of a bacterium or the biggest body 
Df a Mahdmachchha with a length of 1,000 

jrojans ) 

Accordmg to Jams, therefore, a soul, although 
ievoid of parts, is capable of expansion and con- 
traction, like the light from a lamp and can become 
x>-extensive with the universe under special cir- 
mmstances. Seven kinds of Samudghdta are re- 
x)gnized in Jam philosophy : 

(Vedand Samudghdta) — Extension of 
the soul outside the body through excessive 
pain in search of the proper herb which 
would heal up the pain. When the prade- 
shds of the soul come in contact with the 
required herb, the pain disappears and 
then the pradeshds contract and the soul 
occupies the normal position inside the body. 

^44^5 i d (Kashdya Samudghdta) — Extension 
of* the soul outside the body through ex- 
cessive anger in order to cause mjury to 
the source of provocation. 
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5Fr*T5qTo ( Vikriyi Samudghdta) — The poten- 
tiality of the soul by virtue of which it 
can extend or dimmish the size of the 
body enormously or can form a number of 
living bodies by extension of the pradeshds. 
For instance it is said in Hindu "Ramayan 
that Hanumdn, going in search of Sitd, 
visited Ashok Vatikd, in the dimmutive form 
of a fly or it is reported that the great/Yo^ 
Lord Shri Krishna used to dance with 
Gopis, each Gopi with one Krishna to pair. 

(Mamdntik Samudghdta) — -The 
extension of the soul, just before death, to 
the place where it is going to be re-bom and 
the subsequent restitution after the visit. 

(Taijas Samudghdta) — is of two sorts, 
Shubha, and Ashubha. In the first kind, w4 
have the exit of a white form, twelve yojans 
in length, nine yojans broad from the right 
shoulder of a sage through extreme com- 
miseration when famine or epidemic spreads 
in some part of the country. After destroy- 
ing the calamity the figure re-enters the 
body In the latter kind, a red fig^ure of 
similar dimensions issues forth from the left, 
shoulder during excessive rage, and after 
wreaking vengeance destroys the sage 
himself, 

(Ahdxak Samudgh&ta)— The exit of 
a white human figure, one cubit in length, 
rom the forehead of a sage to resolve a 
doubt by seeing some Kevali ( a saint 
possessed of infinite knowledge). 
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(Kevali Samudglidta) — ^Under some 
special circumstance the soul of an Arhant 
(Pure-Soul Incarnate) expands and fills up 
the wliole universe without leaving the 
original bodj*”. 

All systems of Indian philosophy regard soul as 
potentially divine and the seven forms of Samud- 
ghdta described above give an idea of the latent 
capacities of the soul, but one thing which human 
mind fails to grasp is "how can a substance without 
parts expand and contract like this 

The great mathematician Professor Max Bom, 
in his work "The Restless Universe" has told a 
fairy tale on page 240 in which a gnome presents a 
boy vdth a money-box in the form of an earthen- 
ware-ball hermetically closed on all sides. The boy 
moves about, shaking the ball all the time and at 
random moments a gold piece jumps out of the 
solid ball, although there is not even a trace of 
hole in it 

Prof. Born adds the following in conclusion . 
“For what we have just described as happening in 
a fairy tale, pieces of soVid matter momng through 
solid walls does actually happen when nucleii emit 
alpha-particles." It is worthy of notice that even 
in this highly rationalistic age of Science such 
apparent absurdities find a passport. The reason is 
that the facts cannot be overlooked, whether we are 
able or not able to offer 'a rational explanation' for 
them For instance, in the issue of “Armchair 

^For details of various kinds of Samudghdta read GommeU 
Sar, J%vakanda t h.ds 543-667-669, S B J,Vol V- 
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Science*’ (London) for December 1937 we read of 
''men who see without eyes.” After describing the 
case of Ouvrieu, the writer says, "There is not the 
least doubt of the facts of this case, as they are 
supported by the testimony of noted specialists..” 
and adds that "these phenomenal powers are indeed 
seldom capable of rational ejcplanation . Next he 
quotes the case of the famous clairvoyant ICele, 
who has during the last seven years detected, 
several cases of would-be suicides and pre-meditated 
murders **H[e possesses an inexplicable faculty for 
knowledge and psychiatrists, while compelled on 
the evidence to accept the facts, are totally at a 
loss to offer any convincing explanation,” Many 
such instances can be multiplied However in the 
present case there is one ocular evidence 

The protoplasm, with which biologists associate 
the phenomena of life, possesses a remarkable pro- 
perty of contraction under stimulus electrical or 
otherwise . It can be easily seen with the eyes as 
demonstrated in the famous experiments of Sir 
J. C. Bose, F R. S. Contraction of protoplasm 
means contraction of living substance, the soul, 
showing thereby that the hypothesis of the 

expansion and contraction of the sord substance 
is tenable 


Sutra 17 . 

ll^vsU 

^ (Gatisthityupagrahau dharmddharmyorupkdrah.) 
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(2"?' — ^The function of Dharma and Adhaxma is 
to support respectively tlie motion and rest of souls 
and matter.) 

These Dravyds and their nature have been fuUy 
discussed in pages 18 to 45 ant&. We shall deal 
here with a few points more : 

The author of Saruarfh S^ddh^ has raised various 
_interesting questions and then answered them 
satisfactorily. What is the harm if we associate the 
functions of motion and rest with the space which 
exists everywhere ? The answer is 

” “By doing so, the division 
between Loka and Aloka, finite universe and mfimte 
empty space surrounding it, would disappear " As 
has been discussed on pages 123 et seq this division 
, is absolutely essential in order to ensure the stability 
and eternity of the universe. 

The next question raised and answered by him is 

^ *'How 

can motion or rest be possible when the Dravyds 
Dharma and Adharma are uniformly distributed in 
the universe and have equal potency e,, the 

motion of bodies would be opposed by the co-exist- 
ing and co-operative forces of Adharma and vtce 
versa “ And the answer given is It is not so 
because Dharma and Adharma are not active forces 
but passive media. The same idea m Rajvartik is 
expressed as follows 

^tRotfT 

is II ^^r- 
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Just as a lame possesses the power of walking 
or an eye possesses the power of seeing, hut the 
former requires the aid. of a crutch or the latter 
needs light in order to see, so does the motion an 
rest of bodies need the help of the invisible media, 
Dharma and Adharma. 

We have shown in the commentary on Sutra 1 
that the Aether of the scientists is the inactive 
medium, corresponding to Dharma Dravya, which 
helps in the motion of things, while Adharma is 
another invisible medium, called the Field, through 
which the forces of gravitation and electro-magnetism 
operate and maintain the stability of the microscopic 
as weh as of the macroscopic world. The phenome- 
non of gravitation, as explained by Einstein is a 
1 passive property, wrongly associated with Space. 

I (See page 42 ante ) We give below a few more 
1 quotations to show that the scientists do recognize 
I a separate medium for the ‘rest' of the bodies. 

“The gravitational constant is independent of 
the nature of masses. The same researches proved 
that the gravitational constant is independent of the 
state of chemical combination of the elements in the 
masses. The fact that an element is radioactive has 
also been shown to have no effect on the gravita- 
tional constant. Eotvois and his collaborators and 
also Majorana, Austin and Thwmg have investigated 
the effect of interposing layers of different media 
between attracting and attracted bodies. Very 
dense media, such as lead and mercury, were used. 
No effect could be detected.** 

— Prop&rHes of Matter by Champion and Davy, p. 43. 
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The gravitational constant represents the action 
of the medium on the phenomenon of gravitation and 
since the medium is non-material, invisible, and 
passive we see that its properties do not change 
whether we bring mercury or lead between attract- 
ing bodies or bring out any physical or chemical 
change in the surroundmg things. 

'‘Gravitation is linked up with light and other 
electro- magii etic -pheno mena . " * , 

— Ibrdt p. 45. 

This statement amounts to saying that the 
cause of ‘rest* of the electrons inside an atom, or 
that of atoms inside a molecule is the same as that 
which keeps the members of the solar system to- 
gether. More recently N R Sen has shown that 
^instein's modified field equations have the conse- 
quence than an electron of fimte radius must have 
f of its total energy of electro -magnetic origin and 
J of gravitational origin {Zet f Physik^ 40) This 
leaves no doubt that the reality, which Jam 
philosophers have given the name Adharma, is 
responsible for the stability of the atoms and the 
molecules as also of the galaxies and the solar 
system. This Adharma Dravya is being called 
under the name of “field of gravitation" or the 
“electro-magnetic field"' which for want of clear 

♦Gravitation is said to be the cause of stability of the mac- 
roscopic world, the galaxies or the solar system while electro- 
magnetic forces account for the bmding of atoms withm a 
molecule' According to the Jains both these functions axe 
discharged by the same Dravya, Adharma This view is confirmed 
here See also pages 97 et seq 
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conception is vaguely associated v/ith the surround- 
ing space. So that we read : 

^‘AU matter or cncigy modifies the properties 
of Space-Time m its neighbourhootl, producing what 
is called a field of gravitation. .. .It is not a direct 
instantaneous action at a distance produced by an 
attracting body. The cause of the deformation of 
space-time in the neighbourhood of matter or energy, 
that is, the cause of gravitation, is still unknown/* 

— Ibid^ -p- 45. 

Since ‘science’ means •measurement’ and Invisi- 
bles are not always susceptible to measurement, 
the scientists cannot posit any invisible entity 
unless the postulate is extremely essential for ex- 
plaining phenomena in Nature. I^Iany such invisible^ 
quantities do exist with the scientists, whose nature 
they are ever trying to explore. For instance, they 
have lately postulated the existence of an unknov\Ti 
paitide ‘neutrino’ to save law of conservation of 
matter and energy* from breaking down. So we 
read in the “Reports on the Progress of Ph 3 ’’sics,” 
Vol, III ( 1937, London ), p. 95: “Attempts to 
detect any ionization by the neutrino have failed, 
and the only eindence fot its reality is in its success 
zn accounting for the facts of beta~ 7 ay disiutcgraitonf 

Shii Pujyapdda himself has raised the 
question . 

^ ^ fqqpjT ^ ,» 

' * The law is ; Matter or energy can change form but they 

are indestructible'*. 



SijTra 17. 


Are not the Dharma and Adharma Dravyis li 
the horns of a donke 3 ', when the 3 '’ are not visil 
with the C 3 ’es ? He answers. No Tlie Omniscie 
e3*c5 of tiic 'Universal Observer' have seen the 
Drav3'a5 which is the ancient way of sa 3 dng th 
these realities arc absolutcl 3 >’ necessar 3 ' in order 
explain the processes in the universe. 

\Vc are, therefore, of opinion that if instes 
of vaguel 3 " talking about ‘fields of electro -magnetis 
and gravitation*’* \%e postulate in clear terms 
separate medium of rest, like the aether, mar 
difficulties would disappear. 

Science is at present fumbling over the questio 
of Adharma Drav 3 ’a. As we have mentioned o 
p- 43 /. I? the nearest approach to this concept 
the Field of the ph 3 ’sicists But they are agai 
tr 3 *ing to associate material properties with th^ 
immaterial medium, the exact nature of it bein 
still a matter of controvers 3 ^. We quote here a fe\ 
lines from The Evoluiiots of Phys'ics by Einstei 
and Infeld, p. 256 

"We have two realities , Matter and field Then 
is no doubt that we cannot at present imagine th< 
whole of physics built upon the concept of matter. . 
But what are the physical criterions distinguishing 

matter and field ? We could say , Matter is where 

the concentration of energy is great, field where the 

*In the report published in the “Hindustan Times” o 
31st August 1938, of a paper read by Sir Sulaiman before thi 
^rational Academy of Sciences, India, at Allahabad, on 28th Angus 
t is said that ‘Sir Shah Sulaiman has developed his theory 
urther, claiming to have identified gravitation with electricity 
f so, the Jam view of Adharma DravyS. finds full confirmation. 
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concentration of energy is small. But if this is the 
case, then the difference between matter and field 
is a quantitative rather than a qualitative one. 
There is then no sense in regarding matter and 
firfd as two qualities quite different from each other. 

It seems impossible to give an obvious qualitative 
criterion for distinguishing between matter and field- 
.. Could we not reject the concept of matter and 
build a pure field physics ? . . . . We have not so far ^ 
succeeded in fulfilling this programme convincingly 
and consistently. At present we must still assume, 
in all our theoretical constructions two realities : 
field and matter. 


Sutra 18. 

Akdshasyavagdh. 

( The function of Space, i, e., Akdsha is to give 
place to all other substances.) 

The nature of Akdsha has been an intriguing 
problem for long. The Idealistic school of philosophy 
in the East as well as in the ^Vest hag regarded it 
merely as a ‘form of conception*. Kant, the great 
European philosopher of this school, regarded the 
external objective world including *the starry heavens 
above as a fictitious creation of the human mind. 
Kature or Prakriti, according to him, arises out of 
the co-operation of sense-materials and the activity 
mind. Space and time form the ^ -priori con- 
stitutive elements of experience. 
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The mctaph^'sical dualism of Kant was converted 
into idealistic monism l>3^ the German philosopher 
Hegel He reduced all finite things and persons 
as mere attributes of a certain Absolute of the 
nature of a spirit. Herbert Spencer, in his own 
way, strengthened the arguments in favour of 
monism and phcnomcnality of experience* The 
European scholars like IVlax Muller and Deus- 

were infiucnced by the same ideas. In the East 
the Veddnta school advocates the uncompromising 
theme of monism ( AdvaitvAda ) and has no 
explanation to offer for time, space and the Laws 
of Causality which constitute the world of matter 
and energ3^ 

The times have changed now. The Hegelian 
doctrine, as sponsored today by Bradley and Bosan- 
*-?j[uet, which identifies thought with Reality, is openly 
'condemned as pernicious metaphysics.' This is due 
to the introduction of modern scientific methods in 
the pursuit of knowledge. The Idealistic school 
regarded Nature as a form of conception, the new 
school of Realism regards 'concept as a convenient 
fiction to comprehend Nature.* 

"The mathematical discoveries of Cantor, Peano 
^^and Krege have once for all reclaimed certain funda- 
mental mathematical notions such as the concepts 
of infinity and continuity from the unwarranted 
criticisms of metaphysicians. As Mr. B Russell 
clearly points out, modern Idealism must once for 
all relinquish its Kantian basis. It can no more 
depend upon the so-called demonstration offered by 
Kant as to the impossibility of real space and time. 
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The wave of Realism is further intensified by 
the fact that it is intimately associated with modem 
science. The traditional Hegelian idealism of the 
West has been peculiarly adverse to the interest of 
science. It may be safely asserted that a system 
of metaphysics which does not take into considera- 
tion the method and achievement of modem sdence 

is so far self-condemned The Jain system of 

thought is peculiarly consistent with modem Realism 
and modem Science ’* 

— ‘Hzstorical Introduction, S. B. J> Series, Vol. /fl* 
p. xix, A Chakravartty, 

The reprsentative school of Hindu Realism^ vtz.j 
the Vaisheshik philosophy, no doubt, regards Akdsha 
as one of the nine realities constituting the universe 
but the properties associated with it are more thos^ 
of Aether rather than that of mathematical space/ 
(see p. 90 ante), 

"The reality of space is also borne out by the 
fact that in order to reach thinge it is necessary to 
traverse the distance which separates them from 
ourselves. Further the removal of space can only 
result either in the throwing of all things into 
^nowhere/ or in the complete isolation of each 
dividual atom from all the rest of its kind, and into 
"being doomed to an eternal solitary confinement. 
The one is, however, as inconceivable as the other, 
for ‘nowhere’ is as great an absurdity as absolute 
vacuity and isolation is only possible in space, never 
in spacelessness.” 

— Key of Knowledge, p. 747-48- 
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The great astronomer Prof. A S. Eddington is 
right when he says: "We must rid our minds of the 
idea that the word space in science has anything 
to do with votd. As previously explained it has the 
other meaning of distance, volume, etc., quantities 
expressing physical measurement . . .In any case the 
physicist does not conceive of space as void. Where 
it is empty of all else there is still the aether.** 

^ r The slight misconception expressed in the last 

sentence, where it is empty of all else there is 

still the aether, has arisen out of the fact that 
although scientists have come to regard space as a 
reality and associate all necessary qualities with it 
and more but they have failed to regard it as a 
substance in itself. If the latter point is accepted it 
is quite easy to see the truth of the Jain view that 
beyond finite universe there is infinite extension of 
^he space substance. If space were finite, 'it would 
be limited by somethmg else and would have a beyond 
to it which must be either another piece of space or 
pure emptiness ’ Since the latter is an impossibility, 
rt must be the former and therefore space must be a 
real substance, *for ‘pure expansion is not thinkable tn 
the absence of a substance in z&hich it might inhere ' 

Consequently the claim of space to rank amongst 
'^ne of the fundamental substances constituting the 
universe is firmly established. 

Sutra 19. 

(Sharira vdnmanah pr&nAp^nih pudgaldndm ) 
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(Matter forms the physical basis of the boflies, 
speech, mind and respiration of the souls.) 

In Gommat S«r, the brilliant composition of 
Shri Kemichandra Siddlidnta Chakravarti, wc read 
the following ; 

^rm ^oi^: i 
iKocn 

{Tr . — ^Matter is the cause of making of the bodies. 
One kind of molecules, called Aharak vargand, form 
the first three types of bodies described on pages 81-83. 
and the respiration. Electrical energy (Tejo-\^rgan4*p 
forms the fourth type, viz., the electrical body.) 

Speech and mind (»T5 t) are eonstituted by another 
two si^cialized forms of matter-molecules called 
r^pectively Bh&shd-varganfi and Mano-varganfi. The 
inner subtle body ^nfh:) which is the seed ' of 

aU mental and physical activities is made of eight 
kinds of kdrmic matter. ° 


The class (gw) out of the six subnslasses of 
matter {mie p. 83 ante) has been further divided into ' 

^ ^ and wahT This is a case of specia- 
hsation of fine matter.’ A similar so ecialif.tion 
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lias been found to exist in the case of proto- 
plasmic cells of living matter. For instance, the 
great biologist, Arthur Dendy writes as follows 

'‘There is another point of view with regard to 
the living cell. ... It is not only the morphological 
or structural unit of the body but also the physiologi- 
cal or functional unit." p 68. 

Human body has been estimated to contain 26 
“trillion cells but divided into groups, each group has 
a special function to perform. The group of cells, 
which constitutes the eye, cannot discharge the func- 
tion of the auricular group and this differentiation 
cannot be explained unless we assume that matter 
constituting the various groups of cells is differentiat- 
ed in some way. 

Matter supports the process of respiration is clear 
from the following: 

“Respiration, in the scientific acceptance of the 
term, is simply the exchange by the organism of the 
carbon-di-oxide gas which has been formed in the 
bodym the process of combustion for the o.xygen 
gas which is required for that combustion. It is 
therefore a double function — oxygen being taken in 
and carbon-di-ox ide got rid of by one and tlie same 
process" 

— Ibid, p S. 

c 1 . ^ I 


Sutra 20. 

5 : 53 ’ 11=^. II 
(Sukha dukha livita m irnop'»::rah 


=? { 
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(Soul experiences pain, pleasure, life anrl death 
through, the agency of matter.) 

Shri ICundkunddchdrya says in Ntyan: Sar — 

(From the practical point of view, a worldly sr>ul 
draws in fine kdrmic matter in consoq\icnce of the 
activities of mind, body and speech and experie nces 
their results.) 

The theory of the transmigration of soul has 
been explained by Jains in terms of kArmic matter, 
— an extraordinary conception found m no other 
system of thought. According to this view, all actions 
of embodied living-beings, whether mental or physi- 
cal, including speech, are followed by an influx of 
fine molecules of energy towards the soul, the latter 
constituting what is called the ICarmdn Sharir (vu?'' 
p. 82 ame). Activity of a good kind attracts 
meritorious while activity of a bad kind attracts the 
opposite kind of kdrmic matter. The Karmdn Sharir 
is the vehicle of transmigration and passes from life 
to life. The dragging of the soul from one ph^-sical 
body to another is well described by late ^Ir. J. T. 
Jaini on p. 29 of the 'Outlines of Jainism. 

'Tt is not fate, nor even predestination: but it 
is the ever-continuous balancing of the different 
accounts that we keep ivith the forces of life. There 
can be no mistake, no suppression and no evasion. 
The credit and debit sides go on automatically; and 
whatever is due to us is paid us ungrudgingly and 
without demand. The continuity cannot be broken 
by change of house; the debts of London are not 
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extinguished by going to Berlin * nor is the liquidation 
suspended till the Day of Judgment. The karmds 
are not extinguished simply because we give up the 
body called A. When we are dead as A, the karmds- 
must still bear full fruits. The karmds constitute 
the Karmic body and it drags us into another state 
of being ” 

The fusion of soul with matter results in the 

l^-production of eight kinds of forces those which 
( 

‘obstruct knowledge , those which interfere with per- 
ception ; those which obstruct right beliefs; those that 
regulate the experiences of pleasure and pain; those 
which are responsible for the building of different 
kinds of bodies and shaping the limbs ; those that 
determine the duration of lifei those that determine 
the lineage of the individual and lastly those which 
l^nterfere with the doing of desired actions.* 

The union of kdrmic matter with soul 
lasts for a limited time according to the intensity 
of passion present at the time of the influx. Durmg 
this time it produces its effects and then sheds off 
gradually just as food and medicine produce effects 
inside the body for some time and then go out. 
Control of mind, body and speech leads to the pre- 
^vention of Kdrmic matter coming in and total free- 
dom from all Kdrmic matter raises the soul to the 
status of divmity 

The theory outlined in the previous paragraph 
seems to be confirmed by the picture of life in which 
the activities of mind and matter constitute a 

“'For a 'f tiller and detailed account of these forces read 
Gom^nai Sar, Kaii}i-kanda, S B ' J Senes, Vol VI 
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super-radio sending and receiving a continuous 
chain of electrical waves, an account of which 
is given on p. 91 et seq. Influx of these waves 
is nothing but the influx of fine ICdrmic matter. 

Not only is matter the basis of pleasure, pain, 
life and death but one piece of matter is capable of 
producing physical and chemical changes in another 
piece of matter. This fact is connoted of the word 
*Upgrdha’ in the Sutra. Says the author 

of Survartlia Siddht : 

r» 

The examples given here are the purification of 
bronze by the addition of certain ashes, the purifi- 
cation of water by the addition of an organicV 
substance Nirmali and tempermg of steel with the*^ 
help of water 

No more examples need be multiplied in this 
connection as it is well-known that the whole super- 
structure of modern science is built upon physical 
and chemical changes in matter. 


Sutra 21, 

IK? II 

(Parasparopgraho jivdndm.) 

(The mundane souls help and support each other.) 
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The author of Sarvarth Stddh/i amplifies this 
Sutra as follows : 

%G3r:, ^Tj^cT 

U dHfeg ?zrmTf^^ I 

q K ^ q r fl d ^ ii ;^zt 

^ Ri^^fiuii^gsiJ 

f srfq’ u” 

(The master and his servant, the teacher and 
the taught are examples of mutual obligation The 
master helps the servant with money and the 
servant repays through his humble service; a 
teacher renders a great service through his sound 
training and advice while the pupil repays the 
same through his good conduct.) 

'' The meaning of this Sutra is too obvious and 
needs no elaborate commentary. We all depend up- 
on one another. The peasant provides com to 
humanity, the weavers the clothes and so on. Not 
only that, we very often are the cause of pleasure 
and pain to others and sometimes responsible for 
their lives and deaths. 

This Sutra has a great ethical value; it enjoins 
all wordly beings as a duty to live in co-operation 
and harmony, doing no harm to anybody so that 
eternal peace may reign on earth. 

Sutra 22. 

(Vartand parinAm kriyih paratvi paratve cha 
kfilas5ra.) 
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(The function of time is to assist substances in 
their continumg to exist (^a^Ti), in their modifica- 
tions («TncoiT<T), m their movements and in 

th^r priority {<rcc^) and non-priority or Juniority 
in time (srq^) 

In other standard Jain works the time has been 
defined as follows • 

— sTo srnn ?o 

s^The Jain Achdryas have described 10 kinds of motions: 
*^5rifhr ^srnn^BS^tfhBrRffspni^ *r5 hu ^i^nrr ^Enihr 
u ?t?4r4 

irfit— Motion of a projectile such as a bullet or a 
missile. 

*TRt — Uncoiling of a spring or sprouting of a seed. 

— Motion of sound waves as compressions and 
rarefactions m air 

srhTtTRf ’Tfk — ^Motion of pai tides during an explosion 
3t^r^ »T% — ^Motion in a resistive medium such as that 
of ships in a sea or of aeroplanes m the air. 
^ *Tfk — ^Free fall of a heavy body. 

^ irTcf— Motion of cotton flakes in air or Brownian 
movement. 

*Tfk — ^Motion through diffusion 
— ^Motion on horseback. 

Natural motions of air. of the solar system and 
^ ^be electrons inside an atom. 
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^?Tr (Assisting in their continuity of being) is 
the characteristic of time. 

^squrri 

(That which helps all substances, soul, etc., in 
undergoing modifications, is time ) 

’fbTSff€TIT, 5 ficf«glS 

Time is the cause of continuity m being. The 
3Lttribute of contmued existence is m all the six 
reahties of the universe. And all substances 
undergo change through the support of time.) 

“rf ^ qRonTf% g- ST ^ crRufR^lfd 3[?%: I 

ff ^ ll^vson 

(Time never alters itself mto other substances 
aor does it change other substances into itself It 
Ls merely the auxQiary cause of different kinds of 
modifications in other substances.) 

“552T ^T: ^ | 

^ IR ?ll 

— 

Practical or Apparent Time is that which is known 
from modifications produced in substances, while 
Real Time is that which helps to produce changes 
in substances and is understood from continuity . 
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According to Jains time is divided into two 
classes and i, e , Apparent and 

Real Time. 


Apparent Time is defined as : 

Apparent Time consists of hours , minutes, 
seconds, etc., by which we call a thing to be new 
or old ) 

tif^Dn^r^r ferr i 

TO# *^ITO# ^ ” u 

— crcm*5^?:; 11 11 


(The apparent time is known from the modi- 
fications (*Tf<«tw) that it produces in substances and. 
from the relations of the sun, the moon and the earth 
(f^) and it is with the help of it that we determine 
(qrc^, smf^) antecedence or non-precedence in time of 
substances and events.) 

Or from JPanchasUkaya Sar, we have 

q^orpT qqfg-; q^orprt i 

li ^o\3 (I 


(Apparent time is determined . by changes or 
motions m things. The changes themselves are a 
resifit of Real or Absolute Time. The former has a 
beginning and an end, while the latter is eternal. 
The Idealistic thinkers both in the east and in the 
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wesf*^ regarded time as a mere appearance. Veddnta 
has no explanation to o:ffer for Time and the 
Vaisheshik school regards time as merely the prm- 
ciple of change and not an actual substance (see 
l^he Hindu Realism, p. 29) It is referring to 
such doctrines that the author of Cha'ndraprahha 
Charttam has said . 

(According to some there is no other time except 
that which consists of acts comprised by the rising 
and the settmg of the sun.) 

Then m contradiction of this view the author 
writes . 

'' ^ 'Setfff : 1 

cRrrR|[5ZT ^P^5^”|| ? d,vs Vvsvsll 

(Though in ordinary language, "^he word 'time' 
is used to connote such acts {t e , the nsmg or the 
settmg of the sun) but 'real time is quite different 
/'from. it. There is a time having the characteristics 
' of a reahty behind apparent time ) 

We shall speak more about Time as a Reality 
under Sutra 39. For the present we shall conjSne 
our attention to the functions discharged by the 
Time substance. The characteristic function of 

*See Kant’s PJitlosophy as rectified by Schopenhauer by 
M Kelly. 
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Absolute Time is Vartand Vartand has been 

explained as follows: 

Or OT2TT I 

^ST^flr: ^^^Irr^qr: II” 

— g e ^T ^ gm . u ^,v? lu 

Or from Sarvarth SiddJn 

3[52T ^JP55; U” 

i. fi., Vartan A is the perception of the continuity 
of existence of a substance understood from the 
changes produced in it in separate moments of time. 
For instance, if a quantity of nee is boiled on fire, 
from the instant that we put the pot on the fire slow'' 
changes go on continuously till it is boiled. Through- > 
out this period the perception of existence of rice is 
inferred. This is called Vartand. It is true that the 
inference of the existence of real time is to be drawn 
from the existence of apparent time as in the case of 
the boiling rice.^ 

Tlius we see that the substance, which enables 
things to continue in nature or that which helps 
other five Realities in their continuity, is called 
Tune by Jains Just as the central iron pin of the 
potter's wheel is necessary for its revolving, so is time 
n^scessary for the 'revolution* of substances in nature. 
que:?iion ma^^ be asked. If Ti me is the substance 
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which assists tilings in their movements of contmuity 
on what does Xime itself revolve ? But the question 
is untenable. If Time were to depend on another 
substance for its continuance, the latter would 
require another substance to depend on and the 
chain would be interminable. It follows, therefore, 
that time exists by itself, and the things continue to 
as a function of time 

In the Key of Knowledge by C, R Jain, p 758, 
we read the following forceful arguments in favour 
of Time as a substance: — 

"It is obvious that no philosophy which ignores 
the elements of continuity and succession can ever 
succeed in solving its mystery (that of Time). Most 
cf the philosophies of the world have taken it to be 
synonymous ivith succession and, consequently, failed 
to understand its true nature. Some have even 
gone the length of eliminating it from the list of 
existing substances, forgetting that things contmue 
^d undergo changes of form only in Time, not 
otherwise In one of its aspects, then. Time is the 
source of contmuity and in the other a kind of force 
which makes it impossible for things to leap over 
succession and orderlmess, by making them travel, 
point by pomt, or step by step, on the path of 
evolution- Take away Time as an all-pervading 
force from the universe, replace it in the form of 
capsules of energy in the individuals and you destroy 
the possibility of succession, i e , orderly causation, 

^t a stroke, since m a world without time things 
flight well occur and vanish like the beautiful palace 
^f Alladin of the Wonderful Lamp. Remove Time 
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altogetlier from the world, and you stop its evolution 
instantaneously, since no world- process is conceivable 
where continuity and succession are both conspicuous 
by their absence. Thus, from one point of view. 
Time serves as the mainspring of the p&rpeUium 
mobile, and, from another, keeps back the impish 
chance from playing its uncanny pranks with men 
and things in the world.** 

At this stage one is reminded of the great'' 
French philosopher, Bergson, who declared to the 
world that time was a potent factor in the evolution 
of the Cosmos. He was of opinion that changes 
and modifications are absolutely impossible without 
time element and so is the view of the Jain 
writers. 

The view of modem science with regard to the 
'passing* of time is well expressed by Richard Hughes 
on p. 343 of A-ii Outline for Boys and Girls and for 
their Parents, 

*^be only way in which you can tell future 
from past is that you will find more chance* and* 
biggledy-piggledy in it J To take a simple case. 
Suppose I made a cinema-film, m which some 
children came into a tidy room and played 
about at random till it was thoroughly untidy 
and then left. Now it would be possible to show 
that film backwards^then you would see the 
children go into the room and romp about till it 
was thoroughly tidy -bni you would not believe it, vou 
wotfid know the film ivas being run backwards. 
M ell, the whole uni verse is a vast room, in which 

*'Chance* here means 'Absence of orderliness * 
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innumerable energy is arranged. To muddle thorough- 
ly such an enormous room will take many seons.^ 
But the process is slowly and inexorably going on, 
and it is this increase of muddle on the side of us, 
this decrease on the other, which we feel as a differ- 
ence between past and future: this growmg disorder 
which we call the "passing” of time.” 

» 

^ It is this 'muddling* which has been connoted by 
that word * ^rir^rnr * (modifications) in the mam Sutra 
and more clearly expressed m gdthi 570 of 
Gonvfnatsar quoted on page 151. 


Sutra 23. 

, liJsr iK^ii 

(Sparsh rasa gandha verna vantah pudgalih.) 

(Pudgala or matter has four chief characteristics 
^sociated with it, v%z , touch, taste, smell and colour.) 
In a standard Swetdmbar work we read as follows ; 

(Pudgala IS characterized by five kinds of colour, 
five kinds -of taste, two forms of smell and eight 
kinds of touch.) 

Achdrya Sakalkirti expresses the same view in 
V ardhinan Pur an as . 
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Or in Panchasiikaya Smnaysar : 

“^oor Tr«r ft \ 

2r aim o o rr sfrora 

Eight kinds of touch have been described as 

— clc^ ^ ST® ^ 

Soft, hard, heavy, light, cold, hot, smooth anc 
rough. 

Rasa ('C 5 f) is of five kinds 

^2ir ^ I’’ 

— cRma? ’asrarflf^, 

Bitter., sour, acidic, sweet and astringent 
Smdl is of two kinds 

“Wt I” 

— ^crsrarf^, 

Good smell and bad sm^. 

Colour of five kinds is described as : 

Blue, yellow, white, black and red. ^ 

After describing these 20 attributes of matter, 
the author of Sarvarth Siddlii has added the follow- 
ing significant words : 

(The foregoing 20 are the principal divisions. 
In fact each of these can be further sub-divided into 
finite, infinite and transfinite ways.) 
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Let us now discuss these properties from the 
scientific point of \TLew. Sparsha (?*T5 t) in the case 
of perceptible physical objects can be interpreted as 
the nature of the external surface, which may be 
smooth or rough, hot or cold, hard or soft. 

These four pairs of ^ or 8 kinds of touch 
nentioned above refer to the following four physical 
properties of modern science: Scale of hardness’*' 
density ^), temperature 

ind crystallme structure ^«t) 

The relative hardness of substances is determined 
by scratching one with the other. For instance, a 
piece of copper can be scratched with a piece of 
steel or a sheet of glass can be cut with a piece of 
diamond, so we say steel is harder than copper or 
diamond is harder than glass. 

Modem chemist has grouped all kind of matter 
into 92 forms of chemical elements, of which the 
densities vary from element to element. Hydrogen 
is the lightest and platinum or osmium are amongst 
the heaviest elements known. T akin g water as the 

•^In the Mohs' scale of hardness, substances have been 
arranged in the following order of increasing hardness — 

X Talc, Gypsum, Calcite, Fluorspar, Apatite, Orthoclase felspar. 
Quartz, Topaz, Corundum and Diamond 

All these ten are naturally occurring crystals. The list shows 
that the diamond is the hardest known substance. Besides this 
instruments have been developed for measuring the infimte 
degrees of varying hardness m things Scelerometer of Pfaff and 
Micro-scelerometer of Jagger are the chief mstrum^ n ts employed 
for a description of which see ‘^Crystallography and Practical 
Crystal Measurement*’ by A E H Tutton (Macmillan) 
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standard substance, gold is about 19 times heavier 
volume for volume and osmium about 23 times. 
But as we have referred on p. 17 ante forms 
of matter thousands of times denser than the densest 
substance on earth have been discovered in the 
interior of stars.* Just as in the case of hardness it 
is impossible to prepare a list of the infinite variety 
of substances of varying shades of hardness, so is 
found to be the case with densities of materials. The^ 
density of matter in nebulae is extremely tbin — of 


the order of 10-*^ i, e , - - ?: - 

’ lOOOUOOOOOOOOOOOOOOOOOOOO 

of the density of water On the other hand; 

there are stars in which the density of matter 

is of the order 620 tons per cubic inch, i. e., 

38440000 times denser than water. The same view 

has been expressed by H. Ward in a more mild ton\ 
thus : / 


There are stars whose volume is a hundred 
milhon times that of our sun, composed of matter 
a million times less dense than the matter of our 
sun X Also there are stars composed of matter two 


stronoTiical evidence seems to leave practically no doubt 

that in tbe so-called i . 

wmte awarr stars the density of matter far 

transcends nnythmg ot which we have terrestrial experience: tn > 

the^mpanicn of S.nns, forexanxpie, the density is about a ton 
■fco the cubic inch," 


-r/,s Nature of tke Fhysteal World. Eddington, p. 203. 
tr/,s luterual Coueltlm.on of the Stare. Eddington, p 332 
tXhe mean density of the snn is only ,.3 reUtive to water 



Sutra 23. 


161 


tiiousajid times as dense as gold, so that a pint of 
it would weigh nineteen tons " 

— Exploring the Universe, p 11. 

When one compares the thmnest piece 
of ' matter existing in nature with the thickest, 
the above figures show that the latter is 
38440000000000000000000000000000 times denser 
than the former. What surprise is there therefore 
Svhen a Jam Achdrya declares siwv 
Qciiitxf ” that the 20 attributes of matter 

have got a finite number of divisions from one 
point of view and an infinite number from another 
If we regard matter in the form of 92 elements of 
the modem chemist, the attributes also assume a 
finite number, otherwise it is impossible to prepare 
a full catalogue of variations. 

The third pair of attributes is From a 

practical point of view when we speak of a body as 
feeling hot or cold we refer to its temperature. The 
range of temperatures existing in Nature is again 
very wide, and what little has come under the 
measuring rod of a physicist has revealed very strik- 
ing contrasts. The temperature of ice physicists call 
zero and the temperature of boiling-water 100 degrees 
^ (Centigrade) The temperatures of bodies colder 
' than ice are called minus temperatures and 
mathematical calculations show that the lowest pos- 
sible temperature in Nature cannot be less than 
minus 273 degrees Mercury hardens into a solid 
mass at minus 40 degrees. Just as the steam is 
converted into liquid Avater on cooling, so is air by 
artificial cooling converted into liquid air at minus 



162 


CosLioLOGY Old and New. 


190 degrees Helium gas is converted into liquid or 
solid helium at minus 269 degrees. Some other 
interesting temperatures are : 

Gold melts at . . , 1,082 degrees. 

Platinum „ „ . . . . 1,770 „ 

Tungsten ,, ,, . . . 3,400 

Temperature of burning charcoals . . 1,300 „ 

Temperature of electric carbon arc 3,500 ,, 

Surface temperature of the sun . . 5,500 „ 

Central temperature of the sun ..twocrores „ 

Highest temperature estimated in stars by Eddington 
four crores of degrees. 

(See Wli6 Intsvitdl Constitution of th& Stavs, by 
Eddington.) 


If we probe into our own atmosphere we find 
that the temperature gradually faUs as one goes higher 
up until at about a height of 11 miles just over the\ 
equator temperature has a value minus 55 degrees—— / 
a temperature well suited to petrify even mercury. 
Further on up to a height of 23 miles the temperature 
remains steady, beyond which it increases to that 
of sprmg season, ^ e., about 30'’C. This is enough 
to show that temperature of things is measurable 
from one point of view and the infinite shades 
of It, It IS impossible to enumerate. The extremes 
of temperatures existing in the regions of the Hell ^ 
are expressed in the foUomng verse of ^ srst : 

‘ firPc UH ^ mu 

(Rocks of iron melt and freeze, such are the 
extremes of temperature in the hells.) 


^ physical property which can be deh 
ined by touch is the smoothness nr roughness 
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the surface of a body which fundamentally depends 
upon the arrangement of cr57stals in the surfe.ce. 
When a metallurgist examines the surface of a piece 
of steel under a microscope, he sees a hotch-potch 
arrangement of crystals which is responsible for the 
physical nature of the outer surface. It shows that 
the arrangement of crystals in things can assume 
infinite number of ways, although for practical 
jiurposes these groupings have been classified. 

We shah now discuss the five kinds of taste : 
Bitter, sour, acidic, sweet and astringent 

Bitter ( ffRcT ) like quinine. 

Sour ( ^ ), the result of unripeness m fruits. 

Acidic ( 3n53 ) the taste of an acid such as 
the sulphuric acid or the tartaric 

Sweet ( ) like sugar 

Astrmgent ( ), the taste of red chiUies. 

These are physical properties associated with 
matter and should not be confounded with the well- 
known ^ ^ associated with articles of food. The 
latter are - 

(milk, curd, ghee, sugar, oil and salt.) 

Winifred Cullis, professor of physiology at the 
^ London School of medicine and Dr. E E Hewer in 
their article on physiology"^ describe the organ of 
taste as follows 

'*We taste with the minute projections that can 
be seen with a lens on the surface of the tongue. 

* See page 81 of Ait Outlines for Boys attd Girls and Thetr 
Parents. 
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These projections carry sensitive cells that are in 
connection with nerve fibres. Four tastes can be 
distingtiished — ^salt, sweet, sour and bitter : sweet 
things axe best appreciated at the tip of the tongue 
and bitter things at the back.*’ 


It appears that the learned doctors had never 
the opportunity of tasting red chillies, otherwise 
there would have been no difficulty in recognizing 
the astringent taste of these as quite separate from-, 
the four tastes enumerated by them. 

In recent years chemists*' have been trying to 
find out the cause of this difference in taste. They 
have already investigated the cause of sweetness and 
have found that a particular arrangement of hydro- 
carbon elements is responsible for the sweetness, 
mien work on this subject is pushed on further it. 
IS v^ likely that five different groups of elements^ 
which produce the five kmds of tastes mentioned" 
above, will be discovered. 


KMT subject of smeU, there can be 

arbitrary division; good 
^d bad smell We smeU with the help of the sjldal 

covering an area 

relltTo Ti I’ ^ 

so inches- »ches and m the case of a shark 24 
q- . ence their imusnal powers of smelling. 


article '‘Taste aitd C'hx.-mt i 

M«., M. A., in -Science 

the nnthor has clearly leccnlLi fi ° I” article 

taste there are only Jye ec^^eh 

anernsipra- ^his a^rct ^nUntrUr’ ^ 
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When the hair cells move by the impact of air 
reaching from outside, we perceive the smell. That 
smell is associated ^vith every bit of matter is well 
illustrated by the phenomenon of *Tele-olefaction.' 
An instrument called the Electro-olefactory*** cell has 
been designed which is "much more sensitive than 
the human nose and can detect the smell emitted 
by a burning of a small rag 100 yards away.” 
With its help smell of flowers, etc., can be transmit- 
H:ed along the wires or by wireless from one place 
to another over a distance of 65 miles. This ap- 
paratus has been further used to operate any 
automatic fire control, so that if fire breaks out, 
say, in a cotton go down, the smell of fire reaches 
the electro-olefactory cell which, with the help of 
certain electrically worked levers, opens a spray of 
water, thus extinguishing the fare. The students 
'oi Vaisheshik school should note that there cannot 
be any clearer proof than this of fire emitting 
some sort of smell, which Jam writers have re- 
cognized. (See pages 78-79 ante ) 

' Lastly five kinds of colours have been associated 
with matter : 

Blue, yellow, white, black and red 

Some people who make much of the seven rain- 
bow colours are apt to be misled by the five 
colours of Jam philosophy associated with matter 
(Pudgala) but a little reflection will show that this 
enumeration of five colours is the most scientific and 
up-to-date. "As the temperature of a body is raised, it 

-the paper read, by B D. Vinnani, Bombay, before the 
Science Congress, Calcutta, 1935. 
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emits first of all infra-red radiation, then red light, 
then yellow light, and finally white light. If we 
conld obtain even higher temperatures in the 
laboratory, we could make bodies *blue hot' as is 
actually observed with some of the stars." 

— A Text-hook of Heat by A. W. Barton, p. 361. 

Also in another standard work on the same 
subject by Dr. M. N, Saha, F. R. S.,, and B N. 
Srivastava, we read on page 341 : ^ 

"As the temperature of a body is raised, the 
colour emitted by it becomes more and more rich in 
waves of shorter wave-length. Some of the stars 
shine with a bluish white light which indicates that 
their temperature must be very high " 


The infra-red rays, referred to in the above 


quotation from Barton's book, are the dark heat 
rays which do not produce the sensation of vision.^ 
These rays are present in what appears perfect 
darkness to us. The eyes of a cat or of an owl perceive 
with the help of infra-red rays, hence these animals 


can see in the dark. Recently Messrs. Ilford, Ltd., 
ha\ e developed photographic plates, sensitive to infra- 
red rays with the help of which photographs can be 
taken in utter darkness. So long as the temperature 
is below the Draper pomt, 525°C. a body emits 
only infra-red rays, in other words, it appears dark 
or black, then the colour changes to red, then yellow, 
then wMte and finally blue. It should be noted here 
that these colours are not pigmentary colours but 
the natural colours which any piece of Pudgala 
different conditions of temperature and 
they are only five and no more, viz^ black,- red. 
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yellow, white and. blue, which is identical with 

H I Tftsj tft5T II ^ar- siT^^R rfe, ^ 

Some are apt to thmk that green colour should 
not have been dropped out of the list of colours and 
black and white were unnecessary, since white is a 
mixture of green and red pigments and black means 
ithe absence of colours While thinking in this strain 
^should not be lost sight of that the above five 
colours are not pigmentary. The three fundamental 
colours for a canvas painter are red, green, and 
blmshviolet from which any desired colour 
can be produced by mixmg these three powders 
in different proportions, whereas m tri-colour print- 
ing on paper red, yellow and blue are the colours 
required. Even m the case of the colours of solar 
^ectrum it can be demonstrated that if red hght 
is cut off from the spectrum by an opaque screen 
and the remaining six colours then re-combmed by 
a pnsm, the resultmg hght would be green, showmg 
thereby that what appears to be green, is only 
white light minus red. Then there is also a distinc- 
tion between a mixture of spectral colours and that of 
pigment colours. Blue and yellow light, when 
mixed, produce white hght, whereas blue and yellow 
pigments, mixed together would produce a green 
paint. This discussion clearly shows that the 
above Sutra, describing the fundamental properties 
of matter, refers neither to spectral colours nor to 
pigmentary. 


It may be mentioned in addition that the defini- 
tion of 'colour’ adopted by the Optical Society of 



168 


Cosmology Old akd New 


America (see Report of the Colorimetry Committee^ 
1922) is as follows : 

**Colour is the general term for all sensations 
arising from the activity of the retina and its 
attached nervous mechanisms. It may be exempli- ^ 
fied by the enumeration of characteristic iustances> 
such as red, yellow, blue, black and white ... ” 

It shows perfect agreement with the Jain viewj 

Heart leaps with joy at the sight of this exact 
coincidence in the classification of these natural 
colours The study of Nature by our forefathers 
appears to be no less critical than the modern. 


With regard to the infinite gradations of these 
five colours {vide p. 158 ante ) , one word may be said 
about the fundamental nature of colour. Just as 'a 
difference of wave-length’^ in sound produces 
difference of note , similarly difference of wave-lengtli 
in visible light produces difference of colour. 'Tt is 
usual to regard light as a wave-motion, each wave- 
length corresponding to a definite colour" (Mas 
Bom). The shortest light-waves that the humar 
eye can see are the waves of violet light. As the 3 
increase in length one passes across the rainbow 
violet becomes blue, blue becomes green, greei 
becomes yellow, yellow becomes orange and orang 
becomes red. When they lengthen beyond that the^ 
become too long for the human eye to see and th 


Soirad and light energies travel in space in the form 
•javes. The most common form of wave is one which is pr 
TtIp a ^ r surface of a pond by dropping a piece of ston 
^^^tancc from one ^vave-crest to another is called the wa^ 
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body appears dark. Xlie red waves are only 
3 o; 5 oo of an inch long whereas the violet waves are 

only half as long, e , eo^o inch. The 

waves of other colours have lengths inter- 
mediate between these values. On the average it 
may be said that light waves have lengths about 

- t h of the diameter of human hair, the latter 
- 1 

bemg about ^ of an mch. If a light-wave 

differs from another light-wave m length even by 
an infinitesimal amount (3i5T?a?tT mn) they are said to 
belong to two different colours. Thus from this 
point of view the number of colours is truly infinite 
and so is the version of Jain Achdryds as quoted 
on p. 158. 

Sutra 24. 

^ cnT^FTTSS^nit^- 

(Shabda bandha saukshmya sthaulya sansthdna 
bheda tamashchhdyd tapodyotavantashcha ) 

U 

Manifestations of Pudgala (Matter) take the 
form of soimd, union, fineness, grossness, figure, 
divisibility, darkness, shade or image, sunshine and 
moonlight. 

In the Uttarddhyayan Sutra of the Swetdmbaris 
the idea of this Sutra together with that of the 
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previous Sutra is expressed in the following 
words — 

^ TOH 5 W\ 

^?T% ^ sea ^ ^ I 

^^hTT ^ f^nrpTT ^ 5 U I W\ 

We have already referred to the scientific view 
of Jain Achdryis with regard to the production of 
sound on pages 89 and 90. 

The following is the classification of sounds : 

'iyU Wn 1 

^PTRIciT^ rR I 

S«rr 5r%T f%^0T i 

gg f%gRr ^scr^f u” 

Expressed in the form of a table, we have 

I 

1 r 

^fTraic^T^ (1) ST V fi mWtti (2) 

I ^ 1 i ' r 

(3) (4) (5) (®) 

, j J 

(7) (8) tpj (9) (10) 

(1) ^TTOTc*?^ Sound incorporated in languages. 

(2) sHTraTcTT^ 'Sound which does not find place 
in any language. 
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(3) 5T5ra€^ — Articulate utterance or speech. 

(4) — Sounds made by creatures or by 
the Kevalis.’*' 

(5) STTOtOwf? — Sounds produced by human beings 
with the help of musical instruments, i. e , musical 
sounds. 

(6) — ^Natural sounds such as the roar of 
'he thunder or the rippling of water and the noises 
n general. 

(7) UcT — Musical sound of the tabid or the 

drum i c. a stretched membrane. 

(8) — Musical sounds of stringed instru- 
ments. 

*‘cNh iltcicT: — Ihtd^ 

(9) tTT — Musical sounds from reed instruments 
such as the harmonium or the xylophone. Xhe sounds 
from bells are also mcluded in this class 

utasft ” — Ihtd, 

(10) — Sounds produced from wmd instru- 

ments, organ pipes or the conch 

^ ** ^ ” — Ibid. 

*K©valis ajT© tlie persons who a-ttaJn perfection of knowledge. 
Lord Parsva and Lord Mahdvir are examples in recent times. 
It IS said that their speeches were given in terms of a rythmic 
note generated by the vibration of the whole body whifch conld 
be analysed by men and animals mto their respective languages. 
It IS difficult to find an exact analogue of this but it may be 
compared to the analysis of a complex wave-form of sound into 
its Fourier components by a harmonic analyser a mechanical 
machine 
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It is necessary to mention, here lliat the Jain 
terminology for sounds of musical instrumenli- is a 
bit different. For they call arr and for aa, 

See the following couplet from Aiiiat kosha' 

“erg gmrsT^ i 

ir* 

In modem accoustics the study of sound is- 
divided into two main classes Musical sounds and 
Noises- All the classes enumerated on p. 170 ftntasre 
included in Musical Sounds and class No. f> (unfair) 
includes the Noises. Noise is defined by modem 
science as the sound ‘undesired by the recipient*. 
The sub-divisions of musical sounds include the 
vibrations of membranes, strings, rods and plates 
and air columns. These are respectively a^, 
and (See any text-book on sound.) ^ 

Union of matter has been classified as follows : 


A 


STnfH»m (I) 

I 


I 


iiIrttxJ (2) 
I 


(5) 


1 


(7) snkifTf (8) (9) 5ncbr'{i0) (U) 


I 


H hpWm (6) 
1__ 


I 


I 


(1) iumIPw {JPrayogic ) — ^Union produced by the 
efforts of the body, speech or the mind of a person. 
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(2) {VaisesriU ) — Union produced with- 
out any effort of a person 

(3) {Ajiva vishaya) — Union of one 
kind of matter with another (chemical reactions 
belong to this class). 

(4) {Jivajiva vtshaya ) — Union of 
matter with spirit 

(5) {Karma, bandhc^ — Union of Kdrmic 
matter with soul (For Kdrmic matter read pages 
91 et seq.) 

(6) {No-karmabandha) — Vh.ys\c3l com- 
binations. 

(7) {Alpana )' — As the fastening of a. 
Cham to a chariot. 

(8) a n fm {Alepana) —Painting over a canvas 
or mural pamting. 

(9) {Sanslesh) — ^Dovetail joints m pieces 
of timber 

(10) {Sharira ) — Uigamentary joints of a, 
Uvmg body. 

(11) 5 rfrtT {Sharirt) — ^Union of two bodies. 

(12) antir {Adi vaisrisik haudha) — That 

which has a beginning and has resulted from a d^nite 
cause, such as the union of different colours in a 
rainbow. Production of lightning, the shooting stars, 
and the formation of the clouds are also included in 
this class. For we TOBAiviSarvartha siddhi as follows : 

I ” 3to h 
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Xr. — The production of lightning due to the 
•mixin g of positive and negative (’Wr) electric 

-charges, the meteoric showers, the rainfall, the 
production of fire and the formation of the rainbow 
are examples of this class of combination in matter. 

(13) (AnadibandJia) — ^Eternal union as 

■the union of the different parts of substances like 
Dharma, Adharma and Akdsha. 

The other modifications of matter are ?fhF«T and 
t. e , fineness and grossness The author of 
says . 

(Fineness and grossness are each of two kinds 
SF?JT (extreme) and (relative) . 

Further from Sarvartha siddht 

I ii 

(^ke parindnus furnish the example of extreme 
fineness in matter and the uuivei'se itself constitutes 
the biggest molecule of ^natter (^t^r^). There is nothing 
smaller than parmdnu and nothing bigger than the 
universe m the world of matter. Besides we talk of 
^ative sizes for instance, jejubes are smaller flian 

e fruit Ox a cocoanut is bigger than a plum and 
so on. ) 

(Sansthin) * is the shape of a body ; it may 
- ^ regular geometrical shape, circular, ■triangular or 
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rectangular, etc,, or it may be an irregular body as 
the shape of the clouds. 

^ (Bhed) means division. It is of six kinds ; 

^c^x. — Effecting separation as in sawing a 
piece of timber. 

— As the grinding of wheat into pou dor. 

^ — As the separate parts of a broken pitclicr, 

— As the separation of chaff from nee or 

mlses. 

VcTT — As the separation of laj'crs in a sheet of 

nica 

— As the smithereens of a blacksmith’" 

vorkshop 

This appears to be a beautiful cla«;si Heat ion of 
lie physical processes of dividing tliingt- into par^-^ 
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About Chh^ya (snn) we read as follows * 

1 

I ” 3To go 


On pages 88-89 we have considered the in- 
terpretation of Chhdya. The author of the above 
commentary tells us that Chhdya is of two kinds: 
Virtual images produced by a plane mirror which show 
the object laterally inverted, e., left side becoming 
right and vice versa and the uninverted images like 
shadows or the images of a modem cinema screen. 
The production of shadows is also correctly explained 
as due to the obstmction ( s r w<ui ) of hght. 


Lastly the division of light energy into two* 
categories; Atdp (snsrw) and Udyota (^^), is based 
on scientific considerations: Atdp is the sunlight or 
light of a fire, or electric lamp, etc., and Udyot, is the 
moon-light, the Hght emitted by the jewels or the 
phosphorescent Hght of the fire-fly.* The former 
predominates in heat rays and the latter in light 
rays. The efficiency of modem electric lamp is only 
7%, and that of an arc lamp 15% In other 
f.' ° ^ j cent of energy is converted 

Th'' appears in the form of heat. 

Thus the hght given by these sources has a much 

than Hght, and hence the 

onlv ^ + same is the case with the sun where 

of Wht radiation appears in the form 

o he L tiny lamp in the body 

of the glow-worm is 99 per cent. In other words, the 

' 


wdtejft asra: snror;" — aafS firiar « 
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liglit given by a glow-worm contains 99 per cent of 
liglit rays and 1 per cent of heat rays; hence the 
most proper name given to it is Udyota. Snrely this 
division reflects credit on the keen observation and 
discriminative power of the ancient thinkers 


Sutra 25- 

“ 3101^: II II ” 

Anavah skandhashcha. 

(Matter exists in the form of mdi visible elemen- 
tary particles and their combinations ) 

Some writers have translated ami (arj) as an 
'atom* and Skandha as a ‘molecule’ of modern 

chemistry. We have already discussed the definition 
of an aftu as given by Jam thinkers on pages 93 and 
94 and pointed out that an afm is the last particle 
of matter which cannot be sub-divided any further 
by any means whatsoever. Hence it cannot be iden- 
tified with the modem conception of atom although 
the word ‘atom* originally meant something indivi- 
sible. 

Following elementary particles are known to 
the modem science 

1. Negative elementary charges called the electrons. 

2. Positive elementary charges of the same mass 

called the positrons. 

3. Positive elementary charges 1,850 times as heavy 

called the protons. 
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4. Elemeiitery particles of matter without any electric 
charge and of a mass slightly less than that of 
the protons called the neutrons. 


5. Heavy electrons, described in the foot-note 
on p. 111. 

6. Neutrino — A particle of the mass of the electron 
but without any electric charge. 

7. Negative elementary charge with mass equal to 
that of the proton, pro\>isionall 3 ^ named as the* 
negatron. 


Nos. 6 and 7 have not been discovered as vet 
but their discovery at any future date is anticipated. 
As Prof. INIax Bom has said on p 266 of the 
‘'Restless Universe” the existence of first four is 
firmly established, "two hght ones, the electron and 
the positron and two heavy ones, the proton and., 
the neutron.” He further adds that "these are too) 
many. Por it is likely that combination of 

a neutron. 


a proton and an electron 
a neutron and a positron 


} 


will give 


- 


a proton. 


Either neutron or proton must be composite.” 


Further on p. 275 of the same book we read 
that the nucleus of an atom is composed of protons ^ 
and neutrons and the electrons and protons which 
occasionally fly out of the nucleus arise from the 
following transformations : 


Proton breaking into Neutron-f-Positron, and 
Neutron breaking into Proton+Hlectrou. 

Th«e considerations show that the electron and 
the positron are the only non-cmn^osite elementary 
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particles of modern science and hence they can be 
identified \vith the two types of Parmdnus described 
by Jain writers: the kdrana parmdnu ( mum and 

kdrya parmAnu Shri KundkundAdhArya 

writes in Mtyamsar : 

sjfr ls[: ^mPT i 

II II” 

The idea of kArya and kAran parmAnus seems 
to be further supported by the followmg quotation 
from p. 265 of Professor Bom's book : 

"When light elements are bombarded by 
gamma-rays, electrons-pairs are observed to appear 
in the Wilson chamber, a positive electron and a 
negative electron shooting out from the same place." 
The question has been raised by the learned professor 
"Why is a positron always accompanied by a 
negative electron " and he says that the answer 
to this question has been given by the theory of 
Dirac. Since there can be no action (kArya) without 
cause (kArana) a kArya parmAnu (positron) must 
always be accompanied by a kArana parmAnu (an 
electron). The names seem to fit m very well. 

The Vaisheshik school of philosophy also regarded 
atom as the final indivisible umt "The mote which 
is seen m a sunbeam is the smallest perceptible 
quantity. Being a substance and an effect, it must 
be composed of what is less than itself, and this 
likewise is a substance and an effect, for the compo- 
nent part of a substance which has magnitude must 
be an effect. This again must be composed of 
what is smaller and that smaller thing is the atom. 
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It IS simple and uncomposed, else the series would be 
endless and were it pursued indefinitely, there would 
be no didEference of magnitude between a mustard 
seed and a mountain or a gnat and an elephant, 
each alike containing an infinity of particles.”* 
This is the chain of arguments given by Rjshi 
Kandda in favour of an ultimate indivisible atom. 

The author of Panchctstikaya Sar defines ar^ 
Skandha as ^ *an aggregate of 

atoms’ t and further in Sayvartha siddhi we read: 

(The molecules possess a gross form and undergo 
processes of association and dissociation.) 

Then the Skandhds are of two Tnnfis >^1?^ 
(those that can be perceived by the senses) and 
(those minute ones beyond sense perception^ 
as enumerated in the following verse ^ 

U U— 


With regard to SkaadhSs composed of only 
two elementary particles it said : 

(Although the power of uniting or separation 
IS absent m combmations composed of only two 
deraentary partides, they are still called Skandhds.) 

^eutrons as belonging to this class have 
already been referred to on page 83 and 


N 


TAtojns xn the sense descri?w? 

indivisible particle. ^ above, t. e , an elementary 
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a proton can also be looked upon as a combination of 
concentrated positive charges or a compound of 
neutrons and positrons. Strictly speakmg such 
elementary particles belong to the class called 
Skandhapradesh See the following gdthd of 
GoinmatsaYf Jtvakanda ^ — 

37urf^ I 

^ TOTS » II” 

The smallest piece of matter embodying all the 
characteristic properties of a substance is the 
complete molecule. Skandhadesh can be identified 
with modern atoms and dissociated molecules in 
solutions or the molecules in ionic state, Skandhapra- 
deshds include the neutrons, the protons, the heavy 
electrons and the stripped atoms, and the parmdnus 
r are the electrons and the positrons. See also verses 
80-81 quoted on p. 9 aiile. 

Another very striking and beautiful point 
mentioned in GomifiCLts(tY^ Jt^votkc^ndct, Gdthd 593, is 

Elementary particles inside an atom and the 
molecules in a piece of matter are all m a state of 
^motion. This is exactly the version of the modem 
dynamical theory and the electron theory of matter.* 

*This view IS further supported from Vartik 16, Sutra 7 of 

SJ%rt Tativariha-raja-varttlta 

JTRfT ftfOT TTt*T ii \ 

( Two kinds of motions axe found in matter, one due to 
natural causes as m the case of the motion of the molecules in 
a gas or the motion of the electrons in atomic orbits and the other 
gr 0 ] 2 erated by the external forces. ) ^ 
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The molecules are then further divided into 
23 vaxgands, molecules composing the specialized 
physiological cdls and others for details of which. 
see S. B. J., Vol. V. 


Sutra 26. 

II II" 

( Bheda sanghdtebhya utpadyante. ) 

Molecules are formed in three different ways; 

(1) by Bheda (division), 

(2) by Sanghdt (union or sharing), and 

(3) by the combined process of division and union 

taJong place simultaneously. s 

The advanced researches in physical chemistry f 
have also revealed three processes of molecule forma - 
■don. We quote the following from an article *"The 
Structure of Molecules” by A J. Mee, M. A., B Sc., 
appearing in the “Science Progress” (London), April 
1935 — 

“The question to be answered is, in what ways 
are atoms u nit ed in the molecule ? The electronic 
theory of ^ alency is able to supply a very satisfactory 
answer. Accordmg to this theory, there are three 
methods of linking atoms The linkage may be 
electrovalent, co-valent or^co-ordinate 

Molecules with an electrovalent linkage axe 
ionised ev^ in the solid state, x-ray analysis of the 
crystal indicating that the ^ementaiy particles mak- 
in.g up the ciystal lattice are ions and not atoms or 
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molecules .... Nearly all inorganic salts are electrova- 
lent compoimds.” 

The second arrangement, i, e , co-valent linkage 
is found in organic compounds. The atoms attain 
stability by a process of sharing electrons. For in- 
stance, in the case of the methane gas CH^ the carbon 
atom attains a stable arrangement by sharing four 
electrons with the four electrons of the four hydrogen 
atoms. The third type of linkage, the co-ordinate 
linkage, involves the sharing of two electrons but 
both are supplied by the same atom The process of 
the formation of a co-ordinate linkage resembles both 
transference and shartng Therefore the three modem 
processes are transference, sharing and combined 
transference and sharing The comparison is striking 
indeed ! 


Further the division of molecules takes place 
through the instrumentahty of two causes internal 
and external, for says the author of SarvartJia siddhii 









The phenomenon of radio-activity, explained in 
pages 59 et seq and illustrated in Fig. 4, 
is an example of the breaking of a molecule (a 
modem atom) due to znternal causes which even the 
scientists have not been able to elucidate We read 
in the ''Restless Universe,” p. 238: *'We may cherish 
the opinion that there must ultimately be some timer 
reason for the fact that one atom lives only a few 
seconds and its apparently identical neighbour many 
years; but no one has yet succeeded in putting his 
finger on the cause.” 



184 CosMOiLOGY Old and New. 

The examples of breaking under external stresses 
are four : 

(1) Dissociation of molecules in solution 

"The modern dissociation theory supposes that 
when the salt (copper sulphate) is dissolved some or 
all of its molecules are dissociated into Cu* * (copper) 
and SO 4 " (sulphate) ions, which move freely in the 
liquid, the molecules in this condition are said to be 
ionised ” — A Text-hook of Physics by R. S. Wlllows^ 
p. 396 

( 2 ) Thermal ionisation or breaking under high 
temperatures 

Read pages 11-12 and 15-16 ante. 

(3) Pressure ionisation or breaking under high 
pressures. The phenomenon was discovered by Dr, 
D. S. Kothan — a Jain physicist of world fame. 

(4) Breaking under artificial bombardment. 

Read pages 60 et seq, 

Sanghdt (^smr) has been defined as . 

The union of separate entities is SanghAt: the 
assemblage of neutrons, protons and elec^ons to 

form atoms, atoms uniting to form molecules are 
examples of SanghAt. 

The joint process of Bheda and Sanghdt is de 
scnbed as follows : 

l 

^ II’’— asW Hrfe, at. n, 
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(By simultaneous separation and union molecules 
occup 5 dng two cells in space are produced Just 
wlienone molecule breaks, the detached part attaches 
itself to another molecule.) 

Compare this with the phenomenon of 'ionisa- 
tion* in gases * 

**The act of ionisation m gases really consists 
in the detachment of an electron from a neutral atom 
of the gas. . . . The detached electron soon attaches 
kitself in a gas to a neutral atom.** It is in this 
manner that positive and negative ions are formed. 

Is not the coincidence surprising ^ Still one is 
apt to disbelieve that the phenomenon of ionisation in 
gases was known to the ancients. 

Sutra 27- 

“ ’’ IRvsl! 

Bhedddanuh. 

The ultimate elementary particles are produced 
only by division of matter (to an i nfini te extent — 
not by the process of union or fusion). 

The same view is expressed in a fuller statement: 

The aifu of the ancients is very clearly defined 
Ijy the author of Sarvarfha stddht under Sutra 2o as 
below 
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( Owing to its smalln^s in size, the awf is in 
itself the beginning and the end; it is beyond sense 
perception, ^ 5., cannot be seen with the eyes and is 
the ultimate indivisible entity. ) 

And it IS a fact that no instrument has been 
evolved by science so far, nor is there any possibility 
of its being evolved at some future date which would 
reveal before the eyes even the modern atom, what 
to say of atju-s, the ultimate elementary particles, the 
electrons and the positrons. This point is well brought 
out by John PiUey, Professor at Bristol University, 
under the sub -heading ** Do atoms really exist ? 


“ We can't see atoms either and never shall be 
able too. This is because light, though you \voiild not 

think it, is made up of waves ordmarily you think 

of hght going in straight lines but actually it bends 
round comers a little just like sea waves do. This 
has the effect of giving everything you look at a 
tiny blur at the edge. But the blur is so narrow 
that you can never ordinarily see it. If you make a 
microscope to see extremely small things you find 
that you begin to see the blur. But, long before you 
get to the pomt where you would be able to see 
atoms the things you look at are entirely lost in 
the blur. ts this that makes it impossible ever to 
see atoms. Even if they were a million times bigger 
It would still be impossible to see them even with 
the most powerful microscope that has been made. '' 


. above quotation shows forcefuUy the truth 

+• ^ ^ statenaent ^ (beyond sense percep- 

tion) with reference to the parm Ws. 




( GoUancz ) 
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We have already given arguments under Sutra 
25 for^id^tif 5 dng anus with electrons and positrons. 

In JPanchasHkaya Sar the following properties 
are associated with parmdnus — 




( The substance, which has a single taste, a sin- 
gle colour, one smell and two kinds of sparsha 
( cutaneous sensation ), which is the cause of sound, 
itself unsoundmg, which is different from skandhds 
( aggregates of elementary particles and atoms ), 
though constituting them, is the parmdnu. ) 

According to Jain philosophy the full visual 
knowledge of the ultimate elementary particles of 
naatter is a met empirical subject and can be the 
^subject of experience of a person endowed with clair- 
voyant perception but since these are perfectly real 
entities five physical attributes out of the 20 men- 
tioned on p 158 are always associated with them. 

As we have explained on p 165 et seq the 
natural colour of matter depends upon the tempera- 
ture conditions and the latter vary from one piece 
^of matter to another. For instance, an electron on 
the surface of the earth and one in the body of the 
sun or The star differ extremely widely in tem- 
perature and hence different colours must be associ- 
ated with them So it is said that one of the five 
colours enumerated before is associated with anus 
depending upon temperature. The anu has one of 
the five tastes ( See p. 163- ) and a smell, agreeable 
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or disagreeable Then further it may be SnigdJia or 
ruksha, these terms when applied to the elementary 
particles refer to the positive or the negative charge of 
electricity Thus one colour, one taste, one smell, 
temperature and the nature of electric charge are the 
five qualities associated with the tiniest piece of mat- 
ter. The various combinations of these five attri- 
butes give rise to 200 different phases of elementary 
particles but identical in their intrinsic nature, which 
modern science identifies with grains of electricity. 

It IS further worthy of notice that the proper- 
ties of hardness and softness, heaviness and lightness 
are not associated with anus by the Jain thinkers : 

** Of the eight contact qualities hard and soft, 
heavy and fight are the qualities of skandhds. These 
cannot be in the atom/*— 5 ^ 7 ^, p 86. 

It is true that hardness and softness can be 
associated only with a little mass molecule’* of 
matter — a property which is generated by the loose 
or compact aggregation of parmdnus, and because 
all parmdnus, whether of the form electron or that 
of the positron, have the same mass there arises 
no question of light and heavy amongst the elemen- 
tary grains of matter. This difference in mass is 
found only amongst the skandhds, the atoms of 
modem chemistry. As is well-known the 92 kinds 
of atoms, each has a different weight, called the 
atomic weight. For instance, if an atom of gold 
Weighs 196, that of mercury 200. 
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Sutra 28. 

“ ^ H II ” 

Bheda sanghdtdbhyim ch^shushah. 

( Molecules are sometimes produced by the com- 
bined action of division and union which can be seen 
With the eyes.) 

Says the author of Sarvariha stddht . 

(Molecules composed even of an infinite number 
of elementary grains ( parmAnus ) some of them are 
visible and some invisible.) 

How the visible molecules are produced, the same 
author says 

qf^uRf: 

% 

(If a molecule breaks and the broken p3^t then 
attaches itself to another molecule the resulting com- 
bination may be coarse enough to be seen with the eyes.) 

Any number of illustrations can be given from 
text-books on chemistry. For instance, molecules of 
hydrogen and chlorine gas are invisible to the eyes 
/but when each of them breaks and then combines to- 
form two molecules of hydro-chloric acid, the thing be- 
comes visible and even the molecules can be recog- 
nized through an ultra-microscope The reaction can 
be represented S5rmbolically as 

H3-{-C1,=2 HCl 

e. (Hydrogen mol. -h chlorine mol =2 mol. of hydro- 
chloric acid ) 



Cosmology Olo and New. 


il90 

On p. 185 we have explained the phenomenon 
*of ionisation of air. When a beam of X-rays 
ds sent into an air chamber, air becomes ionised, i. e,, 
•charged particles — positive and negative are produced 
by detachment and attachment of electrons and as in 
Millikan's famous oil-drop experiment, the 'handing 
•on of these charges from molecules of gas to drops of 
oil and vice versa can be noted with the telescope' 
(Hutchingson) . This is another example of the pro- 
duction of visible molecules ( ions ) by the combined-^ 
process of division and union. 

Sutra 29. 

(Sad dravya lakshanam .) 

(The differentia of a substance or Reality is Sat» 
isness or being.) 

Also in ^g-o ^ we have 

{Sat is the characteristic of a substance.) 

It should be noted, however, that the six dravyds 
•of Jain philosophy, although possessing the common 
characteristic of Sat, are fundamental and cannot be 
intra-con verted . 

The following Sutra defines Sat, 

Sutra 30, 

“ ^ II ^ o II »» 

(Utpdda vyaya dhrauvya yuktam Sat.) 

, characterised by the concomitant processes 

tpa a, vyaya and dhrauvya. XJfpada means com- 
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ing into existence — ^birth. Vyaya means gomg out of 
existence — death, and DJtrauvya means permanence- 
Dhranvya is further defined in the following Sutra. 


Sutra 31. 

“ a?. *tiar3a^ ll ^ ? 11 ” 

(Tadbhdvdvyayam nityam.) 

Permanence means indestructibility of the essence 
or the quality of the substance. 

The subject matter of these three Sutrds 29, SO- 
and 31 has already been sufiiciently dealt with m pp. 
65-71 and 99-103. In the former it has been explain- 
ed and estabhshed on the authority of modem science 
f^hat matter is constantly undergomg change, the new 
modifications appearing and the old ones disappeanng“ 
and at the same maintaining its mtrinsic nature 
through all these changes. This has been proved to 
be the fundamental characteristic of all matter. In 
the latter pages has been explained the way in which 
lMs characteristic is exhibited in non-material sub- 
stances, the media of motion and rest, space and 
time, showing that TJtpada, vyaya and dhrauvya are- 
the mtrinsic qualities possessed by all substances, 
material and non-matenal, if they are to be classed 
amongst the list of substances. 

In the case of the soul substance, so long as it 
inhabits a corporeal body, it is always associated with • 
grains of kdrmic matter {see 91 ante). As a result 
of changes in our thoughts* emotions and other activi- 
ties old kdrmic matter is being continually shed off 
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iilie soul and an influx of new grains going on simul- 
taneously, wMle the soul retains its essential qualities 
-throughout these changes. This is called the qr fsflhrt 
(par nimitta) kind of Utpdda, vyaya, and dhrauvya, 
-i. e*, one which takes place through the agency of an 
external cause while the changes in Dharma and 
Adharma dravy4s, etc., are of the (Svanimitta) 

kind— without the aid of any external source. 

Even in the case of a pure, disembodied soul 
Svanimitta kmd of the three-fold phenomenon of 
ongmation, destruction and continuance goes on m 
thought-activity, since Jainism regards this pheno- 
menon as the inevitable qnahty of a substance 

We cannot conclude this commentary without 
quotmg the words of Mr. V. E. Gandhi who spoke 
on this subject before the East India Association^ 
(London), on May 21, 1900 : ^ 

“Noumenon and phenomenon are not two 
separate existences but only two modes of our looking 
upon the full contents of a thing, part of which is 
known and part unknown to us now. The fallacy in 
the popular mind in reference to these terms is that 
of confounding logical distinction with an actual 
separation. In the Buddhist view nothing is perma- . 
nent. Transitoriness is the only reality. As Professor 
'Oldenberg says : <The speculation of the Brahmans 

apprehended bemg in all being, that of Buddhists be- 
coming in all apparent being.* 

"The Jains, on the contrary, consider being and 
.becoming as two different and complementary ways 
of onr viewmg the same ^g. ReaKty in the Jaffi 
■view IS a permanent subject of changing states. To 
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te, to stand in relation, to be active, to act upon 
other things, to obey law, to be a cause, to be a 
permanent subject of states, to be the same to-day 
as yesterday, to be identical in spite of its varying 
activities, these are the Jam conceptions of reality. 
Mere becoming is as much an abstraction as mere 
bemg. In short, bemg and becoming are complements 
of the full notion of a reahty.*' 

To many a mind the co-existence of this triple 
phenomenon may seem an obvious contradiction in 
terms but, according to Jain logic all contradictory 
statements are not necessarily hostile to one another 
(Syddvddajtheory of Jains). This idea is expressed 
in the following Sutra 

/ 

Sutra 32. 

** n ir' 

Arpitdnarpita siddheh. 

(The determination of substances is done by 
giving prominence to their indestructible essence and 
giving a secondary place to their changeable conditions 
as it is necessary for their full consideration, because 
the permanent and the changeable aspects, though 
existmg simultaneously, cannot be described simul- 
taneously. 

Similarly in other pairs of contradictory charac- 
teristics, one must receive primary and the other 
secondary consideration.) 


— J. L. Ja%m. 
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In Sthananga Sutra, a similar expression occurs t 

“^flfrqrgorfcqr^” — 

Theaxi\ixoT oi SarvartJm siddJii has explained this 
in the following words : 

strf^ (frRr i i 

Substances are endowed with an infinite number 
of attributes. When we describe a substance we 
can do so by adopting one point of view at a time 
so giving prommence to a few attributes. How ever 
it_ does not mean that other attributes are absent; 
what it means is that the missing attributes are of 
no purpose to us at that time. 

For instancet we say that the universe is eternal 
from the point of view of the principles of conserva- 
tion of mass and energy but it is not eternal from 
the view-point of entropy. Put in popular language, it 
means that the total amount of matter and energy in 
the Einstein’s finite universe or in the finite Lokd- 
k4sha of Jain philosophy will ever remain constant 
and hence the universe is Nitya or permanent From 
another point of view, the Second Law of Thermo- 
d 3 maimcs, the entropy of the universe is constantly 
changing. Xhe various natural phenomena occurring 
spontaneously are tending towards equalization of 
temperature and pressure. Accordmg to this view 
everything is in a state of flux and a day would come 
when everyiihmg would be at a stand-still. From thsi 
aspect of thought we may say that the universe is 
non-permanent, ever-changing or transitory These 
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two view-points although giving apparently contra- 
dictory results, are perfectly sane. 

But this simple truth of Jain metaphysics has 
proved a stumbling block to many. What to say of 
the ordinary intellects, even the great geniuses like 
Shankar ichdrya have failed to grasp its sense. For 
says he, “As thus the means of knowledge, the object 
of knowledge, the knowing subject, and the act of 
^knowledge, are all alike indefinite, how can the 
Tirthankara teach with any claim to authority and 
how can His followers act on a doctrine the matter of 
which is altogether indeterminate ? ** 

Or says Prof. S. K. Belvalkar, *'The dogmatic part 

of Jain philosophy is altogether irreconcilable 

when taken in conjunction with its dialectical part 
viz, the famous Syddvdda theory. As is well known, 
^this theory denies the possibihty of any predication * 
S may be or may not be or may both be and 
not be P. With such a purely negative or agnostic 
attitude one cannot afford to have any dogma.'* 

XJiider currents of Jatms 7 n, 

Let us therefore examine the proposition set forth 
by Prof. Belvalkar : 

“S may be or may not be or may both be and 
not be P." 

Strychmne is an alkaloid fatal to life. People 
have committed suicide by takmg it mtemally. 
Nevertheless it possesses health— giving properties also 
and is prescribed by all medical men as a tome. We 
therefore conclude that (1) Strychnine is a Poison 
from the view-point that it has kiUed several persons; 
(2) Strychnine is not a Poison from the view-pomt 
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that It has restored health in several casci? of anremia. 

Hence Strychnine is a Poison and not a Pojson 
at the same time. Hence there is nothing absurd 
in the symbolical statement : 

S may be, may not be, or may both be and 
not be P. 


To the question what S i«? generall3L e., in all 
cases, there can be no direct answer. We shall say 
it is indescribable ( a r ac r ^ q) , 

To quote another example from the domain of 
physics, light energy behaves as a wave- motion from 
the point of view of the phenomena of interference 
^^d diffraction, it behaves like a particle from the 
point of view of the phenomenon of photo-electricity; 
sometimes it behaves as both. To the question what 
hght is generally, no direct answer can be given.. 
The language fails to put the answer in one word It 
was for this reason that Sir WilUam Bragg humour- 
^sly remarked that on Mondays, Wednesdays and 
ridays we regard light as a wave and on Tuesdays, 
Thursdays and Saturdays we regard it as a particle. 

u itin ^ber language it means that although the 
nature of light when viewed from different aspects is 
contradictory, nevertheless this gives us the cLplete 
picture of the thing. ^ 

to ^ Viewpoint. In order 

to describe a thing completely ,t mnst be reviewed 

from seven different aspects. While enumerating its 
various attributes only one aspect 

prominence at one time. If by so doing we aXe 
to be afraid of or surprised at it A substance is a 
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conglomeration of attributes, one may be prominent 
at one time and another at another. 

The analogue, in modern science, of the theory 
of Syddvdda, is the Einstein's famous theory of 
Relativity. Just as the theory of Sy^dvdda was 
derided and ridiculed by the thinkers of non-Jain 
schools, so has been the fate of the theory of Rela- 
tivity Several mathematicians laughed and still laugh 
4^t the logic of relativity Sydney A Reeve, a 
veteran engineer, denounced the theory of Relativity 
in the ‘'Nation" sa 3 dng: 

"In plain Enghsh, the Einstein theory is arrant 
nonsense, as bodiless a chimera as ever got a great 
nation on the run The philosopher Guggenheimer 
has written a book in which he aigues that Einstein 
has made a very silly basic error m logic 

/ One may call Emstein or the whole host of 
leading physicists mere fools but the fact remains 
that "Relativity is probably the farthest reach that 
the human mind has made into the unknown It 

is commonly thought of as metaphysical (but) . . 

it IS so mathematical that only a few hundred men 
in the world are competent to discuss it " (Ward, 
p. 236.) The difficult nature of Relativity is beau fi- 
tfully narrated in the followmg story given by Prof. 
MaxioBm 

A friend of mme was once at a dinner-party and 
the lady next to him said . '‘Professor, do tell me m 
a few words what this theory of relativity really is." 
He replied: "Of course, I ^vill — -provided you will let 
me tell you this little story first I was gomg for a 


■►Quoted from Ward’s "Exploring the Universe,” p. 257. 
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walk with a French friend and we got thirsty. By 
and hy we came to a farm and I said ; ‘Let^s buy 
a glass of milk here.' *What is milk?^ *Oh, yon don’t 

know what milk is ? It is the white liquid that 

*What is white?* * White? You don't know what 

that is either ? Well, the swan ’ 'What is swan?* 

*Swan the big bird with the bent neck.* ‘What is 
bent?* 'Bent? Good Heavens, don’t you know that ^ 
Here, look at my arm : when I put it so, it*s bent * 
'Oh, that IS bent, is it ? Now I know what milk 
isl*** After hearing the story the lady expressed 
that she is now no longer interested in Rekitivity. 


However, leaving aside the mathematical aspect 
of the theory, its gist, in the words of Einstein him- 
self, quoted by Mr. Bolton — an Englishman who won 
the Scientific American prize for the best exposition ofs 
relativity, is as follows : ** Relativity as a whole is the 
theory of the statement of general physical laws %n forms 
common to all observers.” The same writer continnes 
to say It is something of a puzzle why other writers 
of authority have not given fact a more prominent 
place and stated it plainly and explicitly. It may 
have been because it seemed so obvious as not to 
re^re emphasis, but to the writer's mind the greater 
part of the mystery, which has surrounded the 
subject, has arisen through failure to grasp it. It 
was certandy so in his own case When he realized 
^ ^ j subject till then a hopeless jig-saw 
puzzle, seemed to arrange itself of its own accord.’ 

"relativity describe* 

univer*?^!^'^ laws of physics were no 

universally true; they were true o Vin the limited 
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sphere of inaccurate observation; they were merely 
relative What the mathematicians have done is to 
derive formulas which shall be universally true for all 
conditions of space and matter and motion.** 

Let us examine the expression ‘'general ph 5 rsical 
laws in forms common to all observers,** and the 
terms ‘true* and 'universally true* in greater detail. 

On pages 40-41 we have quoted an experiment 
of a man in a lift, falling freely m space 
and dropping an apple. There we have seen that 
for the man in the lift the force of gravitation does 
not exist while for the man on the street it does. 
In other words, one thing is true with respect 
to one observer and not true with respect to the 
other, since they observe it under different condi- 
tions The theory of relativity attempts to express 
natural phenomena in terms of such mathematical 
formulae that they may hold universally, i. e , under 
all conditions. The mathematical language adopted 
by Einstein is analogous to the Avyaktav 3 ram 
of the Syddvdd philosophy For instance, 
Emstein*s law of gravitation asserts that 'the ten 
principal co-efficients of curvature are zero m 
empty space.* Can this law be expressed in a lan- 
guage understandable? The plam answer is No. It 
is indescribable in common parlance, i. e , . 

However when this law is analysed into its various 
aspects it gives all the results of common 
experience. 

The language of mathematics is undoubtedly the 
most exact but the difficulty with it is that it 
cannot be translated into spoken language. For 
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instance, the portrait of a primitive man can be 
represented by the simple equation — 

y=4 sin:*;-}-sin 5x. 

and the thoughtful mtellectual profile demands an 
equation of over 100 terms, vzz . — 

y= A, sin Ag sm Sx-j-Ag sin 5x-}- . . . 

4 -A( 2 ,._i, sin ( 2 ^ 1-1 cos itr-j-Bg cos 3x~h 

Bs cos 5x-^ +B^ 2 „_,j cos 

where n should be greater than 50 

Other additional equations could be given to express 
the eye, the lips and the wrinkles*^. 

The question naturally arises, what is the 
necessity of employing such a language for the ex- 
pression of natural laws The answer is : Otherwise 
the same law reads quite differently when studied 
by different observers under different conditions o^\ 
from different points of view Now what is true of ^ 
a particular law of Nature is also true of all state- 
ments in general. We have already discussed the 
statem^mt : 'Strychnine is Poison* from different 
aspects and seen that we arrive at results appar- 
ently contradictory. 

. case of a stationary conductor charged 
^vlth electricity situated on the surface of the earth 
has been dealt with on pages xi-xii of the Prologue, 
niero we have seen that there is no magnetic field round 
the conductor from the point of view of a person 
situated on the earth but there is a magnetic field 
round the same conductor from the point of view 
of a celestial observer. To the direct question : Is 
-1-7 tna gnetie field round the conductor or is 
Q 1 >tsd fro.n 1 .M. Denton's ’'Relativity and Commonsense." 
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there none ? no answer can be given How can the 
same body both give and not give a magnetic field 
at the same time^ In the language of Jam SyddvAda 
in is indescribable ) According to Emstein, 

'*we can only know the relative truth, the Absolute 
truth is known only to the Universal observer " 

The age-old controversy whether the earth 
moves round a stationary sun or the sun move^ 
round a stationary earth was beautifully decided by 
the theory of relativity Both may be right or both 
may be wrong depending upon the view-point which 
we adopt. We have no means at our disposal to deride 
between the counter statements or to determine 
the real state of things. The only thing which we 
can say is that the motion between the earth and 
d:he sun is relative^ and *m certain cases it is more 
convenient to relate the motion of heavenly bodies 
to ' the solar than to the terrestrial system ' 


*It is interesting to give a complete picture of the relative 
motions between the various components of the universe Beginning 
with the smallest, the electrons are rushing with enormous speeds 
round the nucleus inside an atom, the atoms are vibrating inside 
the molecules, the molecules are executing harmonic motion even 
in solid bodies The atoms and molecules compose the hug-t body 
of the Karth, the latter takmg part m the Gopt dance of the solar 
system In the solar system the Sun is the surrounded by 

planets, the Gopts, the latter whirlmg round the former. Even this 
pattern taken as a whole is not confined to one locality in space — 
the Ras-inandal ( the dance party ) is constantly shifting towards 
a fixed point m the heavens, viz > — ^HercuJis with a velocity 
of 4,22,000 miles per day With regard to the nature of the 
dance it may be noted that not only are the Gopts dancmg 
round the Sun Krishna but each is whirling round its own axis 
including the Sim himself. Then there are satellites or moons (at- 
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Referring to the relativity of direction Prof. 
Eddington writes **A more familiar example of a 
relative quantity is "direction” of an object- Thare 
is a direction of Cambridge relative to Edinburgh and 
another direction r^ative to London, and so on. It 
never occurs to us to think of this as a discrepancy or 
to suppose that there must be some direction of Cam- 
bridge (at present undiscoverable) which is absolute. 
The idea that there must be an absolute distance 


between two points contains the same kind of fallacy. 
There is, of course, a difference of detail, tne relative 
direction above-mentioned is relative to a particular 
position of the observer, whereas the relative distance 
is relative to a particular velocity of the observer. We 


tendants) attached to each Gop% These are paying homage to 
their respective Gopis by going round them. 

Now this Ras-inandal or our solar system forms but a tinyS 

member of our Galaxy called the Milky Way. The Milky Way, 

arce hundred thousand Ught-years m diameter and ten thousand 
g -3 eats m thrc^ess and having a population of over 40 biJlion 
c****f*^ revolving about an axis directed towards a point in 


In the words of Prof A r .• / 

1 w ^ "our galactic system is 

,1 1' a cart iiheel vvith this difference that 

the inner part of the wheel rotates more rapidly than the outer 

lations of Ophiuchus and ”^sive star doud in the constel- 
ncichbourhoorl - .the sun and the stars in its 

to the rotation of the giSTy A^d 

after all— one of a galaxy 

whole universe. This is similar galaxies filling the 

motions of the tnemK r ‘Complete picture of the relative 

- ss: 
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can cJiange position freely and so introduce large 
cliangcs of relative direction but we cannot change 
velocity appreciably — ^the 300 miles an hour attainable 
by our fastest de\'ices being too insignificant to count. 
Consequently relativit^^ of distance is not a matter of 
common experience as the relativity of direction is 
That is why we have unfortunately a rooted impres- 
sion in our minds that distance ought to be 
absolute/' 

— 'The Nature of the Physical World, p 26. 

We thus see that even such an obvious statement 
like *The length of this table is 5 ft.' is a relative state- 
ment It may or may not be true or may both be and 
not be true depending upon the state of the observer. 
It may be true with respect to a stationary observer, 
may not be true with respect to a second who is in 
frelative motion with respect to the first and carrying 
the measuring rod, for, as has been proved by Einstein 
a moving rod contracts*** along the line of its motion. 

Referring to this contraction. Professor Eddington 
on p 33 of the same book raises the question *Ts it 
really true that a moving rod becomes shortened in the 
direction of its motion ?*' and he then adds. *Tt is not 
-easy to give a plain answer. I think we often draw a 
^distinction between what is true and what is really 
true. A statement which does not profess to deal 
with anything except appearances may be true, a 
statement which is not only true but deals with 
the realities beneath the appearances is really true ” 

■^The coitraction, however, is extremely small For a speed 
of 19 miles per second contraction is 1 part in 200,000,000 or 
inches in a length of 8,000 miles 
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Professor Eddington continues • ‘*You receive a 
balance sheet from a public company and observe 
that the assets amount to such and such a figure* 
Is this true ? Certainly; it is certified by a char- 
tered accountant. But is it really true ? Many 
questions arise; the real values of items are often 
very di decent from those which figure in the 
balance sheet. I am not especially referring to 
fraudulent companies. There is a blessed phrase 
‘hidden reserves*’; and, generally speaking, the more 
respectable the company the more widely does its 
balance sheet deviate from realily’*. 

In the foot-note on page xi of the Prologue wc 
have pointed out that ‘true* and ‘really true* refer to 
Vyavahdr Nay a and Nischaya Naya of Jain logic- 

These two Nayds (points of view) are defined as, 
follows • 


|l»» 

— Sf i pqiT I I 

I, *.• point of view narrates the reality 

^hmd appeMances and Vyavahdr narrates things 
from a popular point of view.) 

Vol M- A , e. t . writing on p. 7, S. B J-r 

Naya is the ordinary or 
^Xv t which we speak 

Nisl^haya Naya‘is*tL*‘T ■ 

atterrmtci a ^ ^^ealistic point of view, which 

description of reahties which 

example, we ordSarp'*’^ everyday parlance For 
P e ordinarily say »a jar of honey** hut 
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to be accurate we must say "a jar of clay or some 
other substance containing honey ” 

Consider another statement , “The weight of 
this body is 194 lb*' Is this absolutely correct ^ 
It may or may not be correct, for a weight of 
194 lbs at the equator weighs 195 lbs at the 
poles Apart from the position of the observer 
it also depends upon the state of the body, whether 
it is at rest or in motion. It has been proved- 
by Einstem and verified by several experiments 
that the mass of a body is variable and increases 
With the velocity of the body Hence the statement 
under consideration is not true from all pomts of 
view It will have different apparently contradic- 
tory answers when considered from different aspects. 

f In connection with the relativity of Time, 
Eddington examines the following statement : 'Tf 
two people meet twice they must have lived the 
same time between the two meetings, even if one 
of them has travelled to a distant part of the 
univer-se and back m the interim " *Tf the question 
IS pressed”, he says, “most people would answer 
impatiently that of course the statement is true” 

- but '‘it is well known both from theory and 
experiment that the mass or inertia of matter 

*‘*Take body at rest. It has a definite mass. This is called 
the rest mass of the body. Assume now that this bod 3 ’- is set 
in extremely rapid motion Will the mass of the body change ? 
The classical physics answers this question m the negative -The 
theory of relativity predicts not only that mass increases with 
velocity but also tit what way mass depends upon velocitj'' ” 

— The World tn Modern Science ^ p 80-Sl— 
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rincreases when the velocity increases. The retarda- 
tion is a natural consequence of the greater inertia* 
Thus so far as bodily processes are concerned the 
fast moving traveller lives more slowly His cycle 
of digestion and fatigue , the rate of muscular 
rresponse to stimulus; the development of his body 
from youth to age , the material processes in his 
"brain which must more or less keep step with the 
passage of thoughts and emotions; the watch which ' 
“ticks m his waistcoat pocket ; all these must be'”' 
slowed down in the same ratio. If the speed of 
travel is very great we may find that, whilst the 
stay-at-home individual has aged 70 years, the 
traveller has aged 1 year He has only found 
appetite for 365 breakfasts, lunches, etc., 
his intellect, clogged by a slow-moving brain, has 
only traversed the amount of thought appropriate 
to one year of terrestrial life. His watch, whichN 
gives a more accurate and scientific reckoning,^ 

-confirms this the two men have not 

the same time between the two meetings.” 

Thus we see that the statement ‘'If two people 
meet twice they must have lived the same time 
between the two meetings" is true from one point 
of View and not from another. It aU depends upon 
whether both of them have been stay-at-home or 
one has travelled to a distant^ part of the universe 
and then came back in the interim. 

-fK relativity of length, mass and time 

® ™^Sidficent structure of the Theory of 
elatmty has been raised and the miraculous 
results obtamed as quoted on p. vm /. 
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summarise what we have said in the foregoing" 
pages, even the commonplace statements, viz , the 
length of this table is 5 ft., the mass of this body 
is 174 lbs. or the age of a certain person is 70 
years, are relative statements, ^.e., they may or may 
not be true depending upon the point of view 

As the modern theory of relativity has workedi 
wonders in the domain of physics, so did Syddvdda. 
l>r Anekdntvdda (the philosophy of stand-points) 
produce revolution in metaphysical thought Itr 
served as the key to unlock the doors of wisdom 
and the sole means of establishmg uniformity amidst 
diversity of views. It aims to bring within a single. 
fold the apparently divergent systems of philosophies 
by interpreting their truths from various stand- 
points. In the words of a great American thinker - 
^"It promises to reconcile all conflicting schools, not 
by inducing any of them necessarily to abandon 
their 'favourite* stand-pomts but by proving to 
them that the stand-pomts of all others are alike- 
tenable or at least they are r^resentative of some 
aspect of truth which under some modification 
needs to be represented and that the mtegrity of 
truth consists in ’ ins very variety of aspects, 
''within the rational \mity of an all-comprehensive 
and r am ifying principle,** (See Nyayakai’utka, 
pp 24-25 ) Jaimsm points out that the claim of 
diSerent philosophies to represent the truth, the 
whole truth and nothing but truth is false. Each 
of them represents a partial truth. For instance, the old 
conflict between Dualism and Monism of Veddnta is 
pacified by Jainism sa 3 nng that God is one from the' 
point of view of Essence, from the view-point of being 
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JPerfect, Pure Statushood of All-knowing, All-seeing, 
All-powerful, All-happy, etc., but from the point of 
view of manifestation He is not only many but 
infimte. There is nothing vague or indefinite in 
such conceptions, for they represent a synthesis of 
conclusions drawn from different stand-points, each 
conclusion being quite definite and clear in itself. 

The same is the case with the laws of 
Emstemian relativity. They embody as a part^ 
-the laws previously deduced by Newton — the 
latter represent only 'one aspect of truth. 
Newton*s laws do not hold when we consider 
natural phenomena on a microscopic or a macros- 
copic scale. 

This estabhshes the great importance of the 
Sutra under consideration : 


Sutra 33. 

11 ^ ^ 11 ” 

^^^S^^ha rukshatvidbandhah. 

. ^dgalds unite by virtue of the properties 

of Smgdha and Ruksha associated with them. 

Also m Swetdmbar granthds we have.— 

^ Uimo qf^oll 
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As mentioned incidentally on p. 188 these 
terms* snigdha and ritksha (w) appear to 

have been arbitrarily' used as the terms positive and 
negative have been used by modern electricians to 
denote the two kinds of electricity'. This is further 
•explained in Gathd 615 of Gommatsai Jtvahanda 

‘ s[2Tf^%5T i 

A positive elementary particle combines with 
another similar partidle differing m energy level 
by two umts Also a negative elementary particle 
combmes witli another negative elementary particle 
differmg again m energy level by two units. 

A positive particle can also umte with a negative 
particle and vice versa. Particles at the lowest 
energy level do not umte The imion of the various 
^particles of different energy levels may form an odd 
or an even senes, — 3, 5, 7, 9, etc., or 2, 4, 6, 8, etc. 

A few examples are given below from modem 
science to illustrate these combmations 

The heavy electron, referred to on p. Ill f n, 
has been formed by the muon of electrons, e., 
negative elementary particles of matter If we call 
^negative as Ruksha, this is a case of Ruksha combi- 
mng with Ruksha. , 

*One IS likely to question as to wliat led us to identijfy^ 
Saigdha and Rukslia qualities of Pudgala \vith positive and 
negative electrifications In support of our interpretation we 
quote the following words from Sarvartha siddht 

1%?TTCiWcsr goT — ar® ^ 

(Lightning discharge in clouds is produced by the qualities of 
Snigdha and Ruksha t e due to the development of positive and 
negative charges.) 
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In the '"Science and Culture" for February 1938 
we read that Prof. Eddington '"from his theory, has 
predicted the existence of negatrons" — i. e,, particles 
as heavy as the protons but composed of negative 
particles or negative electric charges. We are strongly 
of opinion that such a particle xvould he discot^oed 
and it would serve another example of Ruksha par- 
ticles combining with Ruksha. 


*The Snigdha combining with Snigdha is illustrat- 
ed in the formation of protons. Positron is a 
snigdha elementary particle whereas the proton is a 
much bigger particle of the same kind. We venture 
to suggest that a proton has been formed by a close 
packmg of elementary positive particles just as the 
close packing of protons gives rise to nuclear 

matter.=^ (See pp. 16-17 ante.) ^ 

- - 

d^covenes of this kind ha\ e been announced in the 
"Nature*, April 16 and May 7, 1938. 


W^iUiams and Pickup have obtained results wbicb tend to 
confirm the existence of particles of mass intermediate betvreen 
that of the electron and the proton in the cosmic ray streams 
Photographs showed the presence of particles of mass about 200 
times that of the electron, carrying m some cases positive and in 
others negative charges One photograph indicated the presence 
of a particle of mass greater then 430 times that of the electron, 
eet ^ Stevenson (1937) obtained results which conld be 
+ -tort ^ existence of a negative particle with a mass 

about 130 tmes that of the electron Nishina, Takeuchi, and 
^himiya (1937) obtained mdications of the particles of both signs 

1/10 of that of thejproton, while Ruhhg 
^ I? considered that there were particles of mass 
■th*. K electron This leaves no doubt about 

between smgdha and ruksha particles to form 

similar particles of higher atomic weights 
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In all such cases — the union of electrons to 
form a heavy electron or a negatron, the union of 
•Dositrons to form protons and the union of protons ’ 
to form nuclear matter — the point is not clear as- 
to why similar kinds of elementary particles should 
combine at all, since ordinarily two similar electrie 
charges do not attract each other but repel. This 
is explained by saying that the law of repulsion 
between two similar charges is changed into a law of* 
attraction when the distance between the two particles 
is very very small. A similar case in gravitation 
has been pointed out on p- 121 . 

The structure of the neutron shows that it is 
an example of a Snigdha particle combining with a 
Ruksha particle — a proton combining with an elec* 
tron in close union 

The nuclei of modem atoms are also an a'ggre- 
gation of positive and negative elementary particles 
and therefore serve as examples of Snigdha combining 
with Ruksha. The structure of an atom, as explained 
in pages 12-15, points m the same direction. In the 
formation of molecules from atoms we again see the 
union of Snigdha and Ruksha atoms. In Fig 1 we 
have shewn a crystal of common salt (sodium 
chloride). It is composed of atoms of sodium and 
chlorine. When it is dissolved into water it dissocia- 
tes mto positive (Snigdha) ions of sodium and 
negative (Ruksha) ions of chlorine The equation is 
NaCl = Na* 4- Cr 

or in the case of Copper Sulphate (Nil 4 Tutiyd) 
CUSO4 = Cu— -h SO4" 

(Dots are used at the top to denote Smgdha atoms 
and dashes to denote Ruksha ) 
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Referring again to G^thi 615 of the Gommatsar 
quoted on page 209 mite we see that the necessary 
condition for union is that the combining particles 
or atoms should differ m energy level by two 
units. These units it is difficult to identify 
but it appears to be a sort of Exclusion Prin- 
ciple, and might, if properly interpreted, be used 
to explam the periodicity of the systems of the 
electrons in atoms, as does the Pauli's Exclusion 
Principle. There is no doubt, however, that there- 
are various kinds of union differing in degrees of 
strength “ A question, " said Sir Venkata Raman 


once, ** o£ fundamental importance both to the 
physicist and to the chemist is, why do atoms 
combine to form molecules? ” The learned professor 
then continues to say *• we axe not yet in a position 
to giye a complete answer to this question. The 
facts of chemistry, however, compel us to recogniz^ 
that chemical combmation may be of different^ 
kinds, an example of one type of chemical 

combination, we may instance the case of common 
^ The elements sodium and chlorine when 
aUowed to come m contact combine with explosive 
vio ence to form salt. Nevertheless when we dissolve 
common salt in water, there are excellent grounds 
or elievmg that the substance breaks up again 
m o e ec ncally charged atoms of sodium and chlo- 
rine res^cbvely. We have quite a different type 
of wmbination when two atoms of the same ele- 
men or example, oxygen, combine to form a 

^mo ecu e o t he element.* When oxygen dissolves 

® chlorine atoms is a case of 
oxygen atoms com- 

^^ith Ruksha. ®cule of oxygen is a case of umting 
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in water .the molecule does not dissociate agam into 
separate atoms * The Raman Effect^ enables us 
not only to distinguish between the different types 
of chemical bmdings between atoms but also to go 
much further, and measure quantitatively the 
strength of the bmding forces between the consti- 
tuent atoms in a molecule " For instance, mea- 
surements of Raman effect, into the details of 
which we need not go, show that the structure of 
i molecule of carbon-di-oxide gas is of the form 
0=C=0, oxygen atoms are bound to the carbon 
atoms by double bonds. Whereas the structme of a 
molecule of sulphur- di-oxide gas is of the triangular 
form as 


O O 

#Where S stands for an atom of sulphur and O for 
an atom of oxygen. Notice further that the bonds 
are smgle in this case. 


Sutra 34. 

sraar liotiHitt” im»li 

Na jaghanya gunindm. 

=5T I 

(The ultimate elementary particles at the lowest 
energy level do not unite at all.) 

*It shows that m this case the bond between oxygen atoms 
IS much stronger than that between sodium and chlorine atoms 
in a molecule of common salt. 

tSir C. V. Raman uas awarded the Nobel Prize for the 
discovery of this efiect. 
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In other words, we should ejqpect to find 
rfectrons and positrons in perfectly free state as 
wd.1 and so it is. We quote the following firom 
page 481 of The Advaitced Text-book of MagiiMism 
and Electricity t Vol. II ^ by R. W. Hutchinson ; — 

^'Conduction of electricity in electrolytes and in 
gases is effected by positively and negativ^y 
charged carriers caHed ions. In liquids the ions 
are free charged atoms or groups of atoms ; in' 
gases the negative ion is an electron loaded up by 
having attached to it one or more neutral atoms (at 
low pressures the electron throws off its attendant 
neutral atoms and travels alone), whilst the 
positive ion is an atom which has lost one electron 
The conduction of electricity in solids is also 
effected by carriers but the latter in this case coi^ist 
solely of free electrons ” 


On p. 485 of the same book the author adds’ 
that these free electrons in metals are not only re- 
sponsible for the conduction of electricity but that 
'in the light of modern work there is every reason 
to believe that the electrons in the metals are the 
essential agents in the heat transference” also 


Also the positrons have been found to occur m 
a free state in Nature. In fact their first discoveiy 
was raa e y Anderson in a stream of cosmic rays 


The Jain conception of different energy- levels 
associated with the elementary particles of matter, 
^ positrons is confirmed from many 

p ® oirmg to Pauli*s exclusion principle 

Prof. Bom saj^ (p. 214) : '^An electron gas is suppos- 
ed to e«st in the interior of metale and to ac^^t 
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for their high conductivity. According to our former, 
principles, we "should have to give each of the 
electrons a name, Edward, John, G^rge and so on. 

- The extremely satisfactory discovery was made 

that the new Fermi-Dirac statistics applied to the 
electrons in metals gives much better results than 
the older theory As mentioned on page 126 
Fermi-Dirac statistics gives us a means of distmguish- 
,ing between individual electrons having different 
energies. 

Not only in the electrons but in the individual 
atoms also there is some distinction which certain 
phenomena seem to indicate but which science has 
not been able to elucidate so far For instance, 
referring to the phenomenon of radioactivity Prof. 
Max Bom says on page 238 of his book *‘The Rest- 
/less Universe”, **We may cherish the opinion that 
there must ultimately be some inner reason for the 
fact that one atom lives only a few seconds and its 
apparently identical neighbour many years; but no 
one has yet succeeded in putting his finger on the 
cause ” This statement clearly shows that atoms 
do differ in some intrinsic property which Jain 
writers have given the designation *the degree of 
Snigdhatva and Rukshatva and . 


Sutra 35. 

“gpr ii u ” 

Guna sdm 3 ^e sadnshandm. 
= ^€ 517511 ^ 
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Although, the reading of this Sutra is exactly 
identical in Digambar and Swetdmbar texts, the 
interpretation is not the same. According to the 
Swetambars the interpretation is as follows : 

Parmanus ( the ultimate elementary particles of 
matter ) with equal degrees of Snigdhatva or 
Rukshatva and of the same kind cannot unite with 
a parmanu of their own kind. In other words, ai 
electron would not combine with another electroi 
or a positron with a positron if both the particle 
are at the same energy level but an electron cai 
unite with a positron or vice ve7'sa. under the sam< 
conditions . 


The Digambar interpretation is embodied ii 
the following commentary by Acharya Vidyanand 
in ShlokovarHka, Sutra 35 : 




(It is not correct to interpret the Sutra saying 
t at vhc elementary particles of opposite kind car 
unite even if the degrees of Snigdhatva or Rukshatvs 
are equal. This is not corroborated anywhere.) 


the 


Thus 
tation lies 
the possibility 


main difference in the interpre 
in the fact that while Digambars deny 

union for all combinations ol 
particles at the same energy level while the 
we m ar:> recognize such a possibility if the union 
■niera particles of opposite kind. According to 

g -m ars, the inevitable condition for union 

ioToX 
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# 

“ 5PiFn 5 II II ’» 

Dvayadhikddi gundndm tu 

According to Digambars this is equivalent to * 

5 II 

A positive or a negative elementary particle 
combines vnth another of a similar or a dissimilar 
type if they di:ffer in their degrees of Snigdhatva or 
Rukshatva by two units. 

The Swetdmbars do not recognize this as a 
necessary stipulation for the union of the particles 
of dissimilar types. 

It is difficult to interpret this Sutra strictly on 
the lines of modern sciaice for certain reasons. 
We have pointed out before that the heavy electron, 
the mesotrons, or the negatron of the future can 
reasonably be looked upon as its being formed by 
the union of the ultimate particles, the electrons; 
similarly a proton can be thought of as made up of 
1,850 positrons. In fact on pages 209—210 ante we 
have cited these as the examples of Ruksha combin- 
ing with Ruksha and Snigdha combining with 
Snigdha particles. These operations of union appear 
to be carried out either in the deep mteriors of the 
nuclei of the atoms or in certain secret corners of the 
interstellar space where physical conditions are 
favourable for such a union. Therefore it has 
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not’*' been possible to study the laws which govern, 
such unions. 


t 

I^t us, however, study the neutron of modem 
physics. It is formed by a very close union of 
a Sn^dha particle and a Ruksha, the proton and 
the electron. In the hydrogen atom the electron 
goes round the proton forming a planetary system 
with dimensions of the order a hundred-millionth 
of a centimetre If the radius of the electronic orbit 
is made ten thousand times smaller, we arrive at the 
neutron model. The mass of the neutron is 'slightly 
less than the mass of the proton, because neutron is 
a stable system and part of its mass has been 
emitted during the process of its creation.’ 


Similar cases of mass-defect occur elsewhere also. 
For instance, the helium nucleus consists of four 
protons ^d two electrons Since the mass of an 
e ectron is negligible in comparison with that of a' 
proton, the mass of a helium atom should be four 
times as great as the mass of the hydrogen atom i. e , 
atomic mass of helium should be 4x1*0072=4 03 
while the measurement shows that it is only 4*00. 
ns difference has been explained on the Einstein's 


n p 4 of The New Chemtstry by Andrade the ntiBaber^ 
p otons ijx the nucleus oi an atom have been plotted against the 
corresponding neutrons. A glance at the figure shows that 'there 

, ' ° ®*^^^^***y ninning across the dragram Coxnbina- 

of trom the valley are impossible.' ^ Says the author 

°° *' of the problems of new chemistry is to find 

this. In other words, what are the rules 
and nmfr-rt ^ predict which combmations of protons 

far th stable, which unstable and which impossible ? 

they have not been discovered." 
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principle of equivalence between mass and energy 
(read page 87 ante') Says Professor Inf eld: “In 
the process of combining four protons and two 
electrons into the helium nucleus there disappear 
0*03 units of mass. The simplest assumption is 
that the act of creation of hrfium from the tiny 
elementary constituents of matter is accompanied by 
the discharge of a proton projectile and that 0 03 
imits of mass are sent wandering through the universe 

m the form of energy of radiation Edchng- 

ton conjectures that in the laboratory of the umverse 
in the vast inter-stellar voids in which iimumerable 
fragments of matter wander, and perhaps in the 
interior of stars where temperatures rule which are 
incomparably higher than any that can be realized 
on this earth — that in those distant regions there 
occur processes which are not observed on earth, that 
it is there perhaps that the process of creation of 
helium from the elementary constituents of matter — 
that is, from electrons and protons — takes place." 

Further if we glance over the table of atomic 
weights of various isotopes* given on p. 155 of 
■“Science in Modem World" by Infeld, we are struck 
by the rormd numbers differmg by unity We re- 
produce below a part of the table : 

Element 
Neon 

Magnesium 
Sihcon 

♦Isotopes are atoms of different weights but of identical 
chermcal properties. 


Atomic weights of 
isotopes 

20 - 22-21 

24-25-26 

28-29-30 
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Element. 

Sulphur 

Zinc 

Gallium 


Atomic weights of 
isotopes - 

32-34-33 

04—60—68 — 67— 6d— yO 
69-71 


Note . — ^In the above table the isotopes are arranged in the 
descending order of frequency of occurrence. 21 comes after 22; 
it only means that the atoms of weight 22 are more abundant 
than the atoms of weight 21. 


This seems to support the Jam view that atoms 
have heen formed hy a definite law of union, a 
difference of two degrees of Snigdhatva or Rukshatva 
producing a difference of weight by unity. 


Sutra 37. 

“^sf^ =g’ ii ii ” 

Bandhedhikau p^rindmikau cha. 

^ MiRorf^r# ^ 

(In the process of union an elementajyj" particle, 
an atom or a molecule with a higher degree of 
Snigdhatva or Rukshatva absorbs the one with a 
lower degree unto itself.) 

The same view is expressed in Gdthd 619 of 
Gommat Sar Jivakanda. 

“ 30ff ^tRutht 1 

(In molecules of finite, infinite yind transfinite 
atoms, the atoms with greater degrees of Snigdhatva 
^^^i^tva when uniting alter the atoms of lesser 
degree to their own kind.) 
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In Swetdmbax text the Sutra reads as follows 

As referred to on page 217 ccf^e the Swetdmbar 
text admits the possibihty of union between dissimilar 
particles or atoms with equal degrees of Smgdhatva 
and Rukshatva the present Sutra is also modified 
kin conformity with the previous view and it says 
that the union between dissimilar particles of equal 
degrees of Snigdhatva and Rukshatva will produce 
a neutral particle or an atom whereas in the umon 
of an atom of a higher degree with one of a lower 
degree, the character of the latter will be converted 
into that of the former. 

In the formation of the neutron ( see p 94 
fante ) there appears to be a compromise between 
the Digambar and the Swetdmbar vie\vs The 
binding energies of the proton and the electron are 
very much different but the resulting atom is 
neutral 

“Each atom carries into its combination two 
things : first its own proper energy, and, second, the 
faculty of expending this energy in its own way, in 
attaching other atoms to itself, not indiscriminately, 

but in definite atoms and in definite numbers ** 

C. A. Wurtz (1869). The atom-fixmg power of aij 
element has been termed valency by the modern che- 
mist A S. Couper (1858) called it the affinity of 
degree. For instance, the valency of an atom of 
nitrogen is one in NoO, two in NO, three in NjOg, 
four in N 2 O 4 and five in N 2 O 5 . The valency of an. 
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atom of chlorine is one in HCi, four in ClOj and 
^even in Cl^Oy, 


‘*The dififerences in the valency of different ele- 
ments have been explained by supposing that an atom 
■of an »-valent element is compounded of n units, each 
of which is capable of attracting one other unit. A 
constant quantity of one element, said E. Erlenmeyer 
(1862), never binds itself to more or to less than a 
•constant quantity of another element^ — -this he called^ 
X\i&law of affimvalencies . A. W. Hofmann (1865)^ 
called the same, the minimum atom-binding quanti- 
ties of an element," The Jains connoted tliis idea by 
the difference in the degrees of gnnds. 


It should be noted however that except in the 
case of ionized atoms (see p. 181 anit^) the 

resulting molecule formed by the union of atoms is 
neutral . neither Snigdha nor RukslmS 
However in ^ the process of ionisation, explained on ‘ 
page 185^^ it is easy to see how an dectron by 
-attaching itself to a nentral atom changes the latter 
mto Its own Irind-^a negative ion 


or 

given 


ow a Snigdha particle is changed to Ruksha 
vzce versa is seen very well in the example 

+• ^ many others. Chlorme 

atom m HCI (hydrochloric acid) is Ruksha while the V 
same atom m Cl^Oy is Snigdha; in the modern 
y,nguage they are called respectively electro-negative 
and electro-positive. Hydrogen atom in HCI is 
^^tro-positive while the same atom in sodium or 
potassium hydride (NaH or KH) is electro-nega- 
ive. Many more such examples can be cited. Thus 
the truth enunciated in the Sutra is established. 
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Sutra 38. 

“gor n ^<£ n ” 

Gima paxydyavad dravyum 

A substance is always associated with certam> 
intrinsic and inalienable quahties called Gunds and 
it constantly changes its modes of existence called 

I 

Parydyds (modifications). 

Gommentery. 

This universe of ours is constituted by six 
fundamental realities — Spirit (soul). Matter mcludmg 
energy. Space, Time and the media necessary for 
the operation of dynamic and static forces, the last 
two in the language of science being the luminiferous 
aether and the fields of force — ^gravitational and elec-^ 
tromagnetic. But to define reahfy has always been 
a stumbling block with philosophers old and new. 

The Jam philosophers have given a very satis- 
factory defimtion of ‘reality* in Sutrds 29 and 30 
and the same subject has been more fully discussed 
in pages 65-71 and 99-103 

In the present Sutra a substance has been defined 
in an alternate manner, since substances are many 
from another point of view. It says that a substance 
always possesses attributes and imdergoes modifica- 
tions. For instance. Matter possesses properties of 
touch, taste and smell while the soul substance is 
characterised by consciousness The relation between 
the substance and its qualities, has, however, given 
rise to two different schools. "One always emphasises 
the permanent basis as the real and the other the 
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changing qualities. The former condemns change 
as mere appearance or M4yi, whereas the latter 
condemns the permanent substance as a mere figment 
of imagmation. The former school generally ends 
in agnosticism and maintains that real is unknown 
and unknowable. The latter generally ends in 
scepticism and sweeps away in a flood of doubt 
the fundamental concepts of life and world, of 
morality and religion. In India we have Advait 
Vedanta as an example of the former and Buddhism 
of the latter. In the West, the philosophers, like 
Tocke and Kant may be mentioned as representa- 
tives of the former school and Hume may be taken 
as a t 5 q)e of the latter.*' (Philosophical Introduction 
fo Panchashkaya, Say, p, xxx.- — A. Chakravartty.) 


Even the great modem thinkers and scientists 
like Eddmgton have found it impossible to frame sN 
smtable definition of a 'substance*. Referring to the . 
present world, he says, "How shaU I describe it ? 
It has extension; it is comparatively permanent; it 
is coloured; above all it is suhstanttal. By siib- 
stanUaZ I do not merely mean that it is constituted 
of 'Substance' and by that word I am trying to 
convey to you some conception of its iutiinsic 
ua ure, t is a thing', not like space, which is a 
mere neg^ioii,’'^ nor like time, which is — Heaven 
nows w t . But that will not help you to my 
it is the distinctive characteristic 
to have this substantiaUty, and I do not 

xealitv Viac 141-143. Tlie nature of tirae as a 

^aid in the foUowi^^sXt' 150-156 and more has been 
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think substantiality can be described better than by 
saying that it is the kind of nature exemplified by an 
urdmary table. And so we go round in circles.' ' 


Sutra 39. 
n 11 

(Time is also a substance ) 

In the Swetdmbar text the reading is . 

11 

(According to some Achdryds, Time is also a 
substance.) 

Achdrya Siddhsengani regards Time as a modi- 
fication of Jiva and Ajiva (soul and matter). In 
the Swetdmbar work Jivavigam the same view is 
expressed but in BJtagvati Sutra and other standard 
works Time has been regarded as a separate reality. 
Achdrya Umdswdmi, the author of the present 
work, having first firmly established the characteris- 
tics of a reality in Sutrds 29, 30 and 38 finds that 
all the characterfetics mentioned in these Sutrds 
are inherent in the entity called the Time and 
therefore now at this late stage he mentions Time 
to be a reality like the other five realities mentioned 
before, thus making the total number of funda- 
mental realities as six. 

We now proceed to investigate the nature of 
Time. 


♦Read this Sutra in conjunction with Sutra 22. 
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As described in pages 150-154, Time is divided 
into two categories- — ^Absolute and Apparent, d-c jiiT& 
and de facto. The former is made up of K^ldnus 
(grains or quanta of Time),*** See Gdthds below . 

“ f^sicn; ^ \ 

^ xt®4ifor llH.^11” 


Or “ i^%qfifT2n I 

^sRTT: 11^, 5!5^T^HTT » 

Or « ^ 11%^ ®njr^:f^srar i 

f5RI fiRT ?I^aT: IK ^»rnT g^m 

{Tr . — Inn um erable grains of Time reside, one in 
each space-point of the finite universe (Lokdkdsha), 
like heaps of jewels.) 

In other words, the Time consists of units which 
never mix with one another but are always separate: 
The whole umverse (excluding Aloka — the pure space 
beyond finite universe) is full of these grains of 
Time; no part of the space within it is devoid of 
them. These grams are invisible, without form and 
inactive, i. e., in. a static condition and countless in 


^^^^her . They hav e been compared "with J ewels to 
signify that they never mix or coalesce This 
characteristic difierentiates Time from the other 
five substances; for, while the former consists of 
separate particles, the latter are collections of indivi- 
sible and mseparable parts. In the technical language 
of the Jains 5 n?o\ii » t <?*. 


Grams or quanta of tune, cells of space or space-points 
and idtimate indivisible particles of matter, — ^Kdldnus. pradeshds 
^ patmanus are the distinctive conceptions of Jam thoughi 
confirmed by the researches of to-day. 
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Time has no spatiaJity or extensive magnitude 
Extension is of two kinds, longitudinal Extension 
and multi-dimensional Extension called respectively 

sr^ (Urdhva prachaya) and (Triyak 

prachaya). The existence of the grains of time can 
be represented by a mono-dimensional mathematical 
series and hence said to have only the longitudinal 
Extension. For this reason Time is not included in 
kthe list of AstikAyds. (For dej&nition of Astikdya see 
p 3 ante) The other five substances, — Soul, Matter, 
Space and Media of motion and rest, — require a series 
where ^each term of the first series is an item in 
the second. The latter is called a two-dimensional 
series and corresponds to the surface Extension or 
Triyak Prachaya 

The distinction between apparent and absolute 
far real time is given m GAthd 107 of Panchasttkaya 
Sar quoted on p, 152 The former has a 
beginning and an end while the latter is eternal. 
The scientists also suspect that there is a real time 
behind the apparent time. Says Prof. Eddington* 
''Whatever may be time de jure, the Astronomer 
Royal’s time is time de facto . .You may be aware 
that it is revealed to us in Einstein^s theory that 
time and space are mixed up in a rather strange 
way. This is a great stumbhng block to the 
beginner.” {The Nature of the Physical "World, p. 36.) 
The mixmg of space and time is well expressed in 
the GAthds quoted above and in the folio-wing 
quotation from the Sarvarth Stddht i 

fFsn ^ ” 
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[ As many cells of space there are, so many k41anus 
or grams of time are located lying static, one in each 
cell, permeating every iota of Loka (the finite 
universe.) 3 


*'One startlmg conclusion from Einstein's theory 
is that both space and time vanish away into 
nothing if there be no matter- We cannot conceive 
of space and time without matter. It is matter in 
which originate space and time and our universe 
of perception So is the conclusion of Jain 

thinkers . In the infi.uite pure space extending 
beyond Loka, no other substance exists but* space; 
there is no matter and hence no grains of time. 
The resemblance is striking It is also true that 
human mind would fail to perceive space if there 
were no matter m it but since space is an independ- 
ent substance, there is nothing to deny thV 
possibility of its existence beyond Loka and as^ 
remarked m previous pages this idea of Loka and 
Aloka has solved a number of difficulties. 


+ (non-spat lahty) of time is admit- 

ted by Eddington when he says “I shall use the 
phrase time’s arrow to express this one-way property 
of Ume which has no analogue in space. It is a 

smgularly interesting property from a philosophical 
stand-point. ” 

^ — Ih%d, p. 69 

The Kdldnus represent the physical time 
a^ogous to the "world-wide instants", as Eddington 
c ooses to cMl them, existing in the four-dnnension- 
_al world {l Ud, p. 102 ) The spa.ial and temporal 


ABahaS Umvaisily oi 

y , Article Qu 'Kelatxvity' by Dr. j^. R, Sen, 
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relations of which Eddington speaks further on are 
these 

Every cell of space in the bounded universe has 
one Kdldnu situated in it (spatial relation) and the 
continuous changes effected by Kaldnus in their 
surroundings give rise to temporal relations 

With regard to the infinity of time, Richard 
-Hughes in his article on '‘Physics, Astronomy and 
Mathematics" says "It follows from this that the 
time-dimension cannot come round full circle as 
we imagine space to do By going far enough into 
the future we shall never reach the past. And yet 
it is not necessary to imagine that time either had 
a beginning or must have an end The same is the 
verdict of Einstein's Cylinder tlieory quoted on 
jp. 57. Eddington expresses the same view on 
p. 83 of his book when he says “The world is 
closed in its space dimensions like a sphere but it is 
open at both ends in the time dimension There 
is a bending round by which East ultimately 
becomes West but no bending by which Before 
ultimately becomes After " The learned professor 
then adds "But the difficulty of an infinite past 
is appalling . We have been studying the 

^ running-down of the universe; if our views are right, 

•Newton’s conception of tune was different from the 
present day conception He regarded Time, Space and Matter as 
- independent entities According to this view time would continue 
to go on even if ihe whole universe contracted to a point Tlie 
Jam view wideh^ differs from this bnt agrees completel3 with 
that of Einstein who regards time as a separate entitj' but insepir- 
ably mixed with space, so much so that time has been regarded 
as a dimension like the three dipaensions of ^ace. 
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somewhere between the beginning of time and the 
present day we must place the winding up of the 
universe . . There is no doubt (about) a date at 
which either the entities of the universe were 
created in a state of high organisation or pre-exist- 
ing entities were endowed with that organisation 
which they have been squandering ever since.’* 
This IS all true : the running-down of the universe ^ 
IS cahed by Jains the Avasarpni Kala (unwinding ' 
of the universe at a slow rate comparable to the 
pace of a snake) and the gradual rewinding is called 
the Utsarpni Kdla at the end of which the things 
are m a state of high organisation. These processes 
are going on from an infinite past into an infinite 
future, and consequently there should be no difficulty 
in imagining infinity of time. 

However the reahty of time is admitted on ail^ 
hands. Eddmgton remarks on p 275 of his book that 
^ more typical of physical reahty than matter.” 
Says Mr. Henshaw Ward in ‘‘Exploring the Umverse”* 
These four elements (Matter, Space, Time and 
Motion) are all separate in our minds; we cannot 
imagine that one of them could d&pend on another or 
be converted into another.” Prof. N. R Sen, D. Sc. 
(Cal ), Ph. D (Berhn), says in the same article quoted's, 
before , “Time, m classical mechanics, is regarded as a >> 
contmuously flowmg entity absolute in nature. This 
idea of time is involved in all mathematical analys:^ ^ 
and IS perfectly self-consistent. But what about Jhe 
physical tune which we measure in our labora- 
tories ? A little consideration would show that this 
cannot be absolute but depends oa the condition 
oi the observer.” 
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With regard to the smallest unit of physical time 
it may be mentioned that Jain writers have given it 
the name Samaya* which is defined as follows : 

* ipnoT 5’MI II 

■» 

( The time taken by one parminu ( the electron 
or the positron ) m traversmg the distance between 
two of them placed side by side m space is called 
the Samaya ) 

The biggest unit of time is the Mahfikalpa (»i|[ive'T) 
made up of two aeons, avasarpni and utsarpm, each 
consisting of 

41345263030820317774051219200000000000000000000000000000000000000000000000000 

(77 digits) solar years- (The Brahma Kalpa of Hmdus 
also consists of 77 digits but the digits do not agree ) 

Then there are intermediate umts of every day 

'use 

Thus time as an mdependent reality is estab- 
hshed on modem evidence. 

Sutra 40. 

“ llVoii ” 

So anant samayah. 

(An mfimtesimal fraction of time is called the 
Samaya ) 

This Sutra defines the unit of time Just as 
Parmanu is the umt of mass and space-point 
or the PradesJif tlie unit of three-dimensional space, 
similarly a Samaya is the unit of time and is 

=^XJnit of pudgala is parmdnu, iinit of space is pradesh or the 
space-point and so the ultimate unit of time is the Samaya. 
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defined as the time taken by a Parmaiw to traverse , 
one space-point or the time taken in going rom 
one Kalanu to another. Since there is only one 
Kalanu in each space-point, the two definitions 
are identical. 

Sutras 41 and 42. 

“ f5T§iirr gorr: n « ? 

‘ DravyAshrayd nirgund gunih- 

“ qRnrFT: U 11 ” 

Tadbhdvah parinAmah. 

(1) Attributes can never exist independently 
of the substances of which they are the attributes 
and one attrioute cannot be the substratum of 
another attribute. 

(2) The change in the character of attributes of 
a substance is called panndm (modification) . 

The same view is expressed in I^aiicJiastikayci 
SoTt GAthd 13. — 

“ ^ son fT I 

553T aprHT l 

(There can be no quahty without substance or 
substance without quahty, the two are mseparable 
m their nature ) 

Accordmg to Jams, dravya is a dynamic reality 
having a contmuous flow parallel to the flow of 
time. It cannot be thought of apart from its quali^ 
ties which in their turn are not separate from the 
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dravya. In other words, qualities can only reside 
in substances and substances are bundles of quahties. 
One cannot think of fluidity apart from a fluid. The 
difference between a substance and its attributes is 
not a difference of existence but only that of refer- 
ence 


The triple nature of reahty, t. e , contmuance 
through origination and destruction gives to a sub- 
stance a characteristic mode of existence every 
moment. 

The modifications which the six dravyas undergo 
have been divided into two classes* Arth -paxy^yaL 
[3t 4 and vyanjan parydya (Bijanr «T*rfiT}. All the six 

dravyas have the former but the latter is associated 
with spirit and matter only The former refers to 
the intrinsic changes m dravyas while the latter has 
a somewhat fixed duration of existence. For mstance, 
a pot is a vyanjan paxy^yo. of matter, sirmlarly men 
and ammals are vyanjan parydyds of the soul sub- 
stance. Read also pages 99-102 in this connection. 

In the Swetdmbar text the following three 
Sutrds occur in addition 

and ** 

(The modification may be of eternal or transient 
nature. Eternal changes occur m non- corporeal 
dravyas. Soul, Spacer and Media of motion and rest. 
Modifications in matter are of transient nature. 
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Digambars have also contributed to these ideas 
m the commentary Taitvarth-raj-vartika with som 
modifications but we omit a detailed descriptio 
because of their httle importance. 

This brings us to the end of our journey. 



THE SUMlViARY. 


According to Jam Cosmology the universe com- 
prises of six' Dravyas, Substances or Realities A 
drayya, substance or reality has been defined as any 
substantiahty or existence which has the important 
characteristic of persistence through change, ^ e , it 
undergoes a transformation and re-appears m a new 
form while the original substantiality still abides 
Also a Reahty is the basis m which attributes rest 
and modifications take place. 

The six reahties are : (1) The Soul, (2) Matter, 

(3) Space, (4) Time, (5) a Non-material medium for 
the motion of souls and the propagation of 
flatter and energy, and (6) the Field through which 
the gravitational and electro-magnetic forces operate 
for maintaining the xmity of the microscopic as well 
as of the macroscopic worlds - 

The number of substances is fixed as six , it can 
never be seven or five. These substances are eternal 
and unchanging m their characteristics. ILeaving aside 
the substance matter all others are non-material and 
formless and hence devoid of all properties associated 
with matter. 

For explaining cosmical and physical phenomena 
the three fundamental units of space, matter and 
time have been chosen correspondmg to the units of 
length, mass and time e,, the C.G.S. or the F.P.S. 
S 3 ?stems of modem science. The unit of space is called 
the pradesJta (space-pomt) and is defined as the space 
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occupied by one indivisible particle of matter and 
capable of being occupied by even an infinite number 
of such particles under abnormal condensations. 
The unit of matter is the parmanu (the smallest 
indivisible particle of matter, — ^the electron, negative 
or positive) and the unit of Time is the Sanwyci 
which is defined as the time required for a 
farmanu to traverse one space-point . 

The Soul. 

The soul IS the reality which possesses the 
faculty of knowing and perceiving, in which the 
sensations of pain and pleasure inhere and through 
which the volition functions. Modem experimental 
psychology has already discovered the electrica! 
counterpart of the soul, called the Taijas-Sharii 
. The soul has the potency of changing 
its size by contraction and expansion. It car 
occupy the smallest possible body of a bacteriophage 
or the biggest body of a whale fish. Although the 
soul substance is non-quantumistic in nature, one 
smgle soul can fill every iota of space in the whol< 
universe under special circumstances. Since a bodj 
grows from a microscopical size in the ^lothe^^ 
womb to its full proportions and contracts agam, a 
the end of its earthly career, to re-incarnate int< 
a new seed, it follows that the size of the sou 
cannot remain fixed. Modem science identifies hf 
with protoplasm or the hving cell and it is well 
known that protoplasm possesses a remarkable pro 
perty oF contraction imder external stimuli. Soul ex 
periences pain, pleasure, life and death through th 
agency of kdrmic matter. This theory of transmigra 
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tion of soul is an extraordinary conception found in 
no other system of thought. According to this view, 
all actions of embodied living beings, whether •mp»n^^a^ 
or physical, are followed by an influx of fine 
molecules of energy towards the soul, the latter 
constituting what is called kdrmdn body To use 
the modem language, the activities of mind and 
matter constitute a super-radio, with the quintillions 
of living cells sending out their individual waves 
to be tuned in by quadrillions of receiving sets in 
the bram Influx of these waves is the influx of 
subtle kdrmlc matter. Kdnnic matter, we can call 
the fourth state of matter, the other three being 
Solids, Liquids and Gases. Activity of a good kind 
attracts meritorious while activity of a bad kmd 
attracts the opposite kind of karmic matter The 
kdrmic body is responsible for dragging the soul 
^from one physical body to another, and it keeps 
the soul bound to the confines of the universe 
owing to the gravitatioiml forces operating on all 
sides When kAnnic matter is shed off the soul by 
following the Path of Liberation, the latter, being 
the lightest substance, rises up to the top of the 
universe and rests there as Pure Effulgence Divine. 
It cannot trav^ further on owing to the absence 
of luminiferous aether beyond, aether being the 
necessary medium for motion 

The Media of Motion and Rest. 

The Jain philosophers recognized in the world 
hfe, matter^ and space but these were not enough. 
There could be no stable world if there were nothing 
to prevent the souls and atoms from flying about 
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and being scattered throughout the 
This led to the hypothesis of a medium of 
Field through which the binding forces operate- u 
if there were the Field alone there could be no 
motion at all in things and bodi^. There wo 
be an eternal paralysis of Reality. To rcmo 
this difficulty another mediuni of matron had to 
postulated. But the trouble is not yet over, 
the two media exist within a spatial limit one-; 
guaranteeing motion and the other rest, then c 
things in motion must be in motion for ever and 
things at rest must be Hiere forever. But our 
experience is not of that kind» and therefore it i^ 
assumed that the two media are inactive and 
neutral in themselves, yet indispensable to ^ ® 
composition of the world. They axe non-matcnal, 
non-atomic, and continuous media pervading every 
iota of the whole imiverse, although for purpose 
of practical convenience they are regarded as madt 
up of space-points But they possess the charac 
teristic properties of a Reality, viz.t they undergo « 
cycle of changes, old forms gradually disappeanug 
new forms appearing and at the end of the cycle th 
original pattern is again there. In fact a stationar; 
wave-motion, explained in pages 101-102 of the tex' 
is constantly taking place in these invisible media, s 
if the heart of the whole universe were throbbing i 
tune with the Almighty. As every student < 
physics knows there are nodes and antinodes (plac* 
of no disturbance and maximum disturbance) m 
s 3 ^stem of stationary waves, who can say that t 
positions of nodes (slight swellings at which t 
leaves arise) and intemodes (smootli parts between 
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the nodes) in the stems of plants are not determined 
by the positions of the nodes and the antinodes in 
the media of motion and rest ? 

The modern analogue of the medium of motion 
is the aether. Et is undoubtedly regarded as the 
medium through which electromagnetic waves trav^. 
In the beginning the scientists associated material 
properties with aether which gave rise to serious 
^difficulties and contradictions . However the idea 
of aether, after suffering many cataclysms, survives 
to this day . It is now regarded as an imponderable 
fluid surrounding every particle of matter and pene- 
trating every atom and the molecule . Thysicists 
made various assumptions about aether in order 
to explain the electromagnetic phenomena, vtz., that 
(1) moving bodies cany aetibier along in their motion, 
^2) moving bodies do not carry aether with them 
but they only move m a calm aether-sea, or (3) 
aether is partially earned and partially not carried 
by the moving bodies. But all these assumptions 
miserably failed to explain facts and were contra- 
dicted by the most delicate experiments. Neither 
motion of aether nor motion through aether could 
be detected The reason probably is that aether 
does not possess any of the properties associated with 
matter. We would like to point out that Jain 
physics postulates the existence of stationaiy waves 
in aether and this assumption needs to be worked 
out mathematically . It is a new idea and ma33' lead 
to fruitful results. Even to this day the aether 
problem remains a great puzzle and we read on 
page 184 of Th& Evolution of JPhysics i "All our 
attempts to make aether real failed After such 
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bad experiences, this is the moment to forget the 
aether completely and to try never to mention its 
name We shall say : our space Las the physical 
property of transmitting waves and so omit the 
use of a word we have decided to avoid . The 
omission of a word from our vocabulary is, of course, 
no remedy. Our troubles are indeed much too 
profound to be solved in this way A similar 
trouble was anticipated by the Jain thinkers when 
they asked the question : What is the harm if we 
associate the functions of motion and rest ,with the 
space which exists everywhere ? (See p 135 ante ) 
And the answer given was : By so doing the division 
between the finite universe and the infinite space 
beyond would disappear It is interesting to note 
that if we regard our universe as infinite, it cannot 
be stable at the same time, for in that case all our 
energy would get scattered into the infinity of space 
and the attractions of myriads of other universes 
mg the infinite universe on our universe would 
scatter^ it into infinity. In order, therefore, to 
maintain the stability of our universe runmng from 
an infinite past into an infinite future the universe 
mi^t be conceived as of finite dimensions so that 

travelling with the velocity of light, 

» ^ j 0 miles/sec., reaches the confines of the 
umverse it gets reflected and is not lost. The total 
®aergy of the universe will in this case remain 
constant. Einstein introduced this idea of finite 
universe by making the odd postulate that space 
ge warped under the stress of matter. The idea of 
e space becoming curved due to the presence of 
er and thus closing in to form a finite universe 
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is a hard pill to swallow Jams also regard the 
universe as finite* but the cause of this finite- ness 
is more easy to comprehend. According to Jain 
view there are no media of motion and rest beyond 
a certain limit called the Loka and consequently 
matter or energy can never get out of this hmit 
with the result that the total energy of the universe 
remains 'constant throughout etermty The pure 
mathematical space extending to infinity beyond 
without ,the presence of any grain of matter or 
time is called the Aloka. 

As we have already remarked the modem 
scientific equivalent of the ‘medium of rest’ is the 
Field through which the forces which maintain the 
cosmic unity operate. Without this medium there 
would be no coherent system of souls and atoms# 
there would be only chaos — ^no world would be 
possible. The Field is similar to aether in so much 
as it is also a non-matenal, mvisible, non-atomic, 
continuous and passive medium but its function is 
just opposite. These two media interpenetrate in 
every bit of the universe and do not interfere with the 
functions of each other. It is a case similar to that 
of the co-existence of electrostatic, magnetostatic and 
gravitational fields, which, although of different 
character, do not mix, each preserves its mdividual- 
ity regardless of the other For instance, if both 
electric and magnetic poles are at rest, there is no 

♦The voltime of the universe, according to Jams, is 343 cu, 
rajjus, a rajju being a quantity of the order lO^i miles. ( See p 
117.) The use of the word Brahmanda ( umverse of the 

ellipsoidal form) by Hmdus for the universe is also suggestive of 
the finitude of the latter. 
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action betvsreen them, neither attraction nor repul- 
sion . In the language of science this would be 
expressed by saying: an electrostatic field does not 
influence a magnetostatic one and vice versa The 
discussion of pages 139-40 will show that the 
scientists are still in doubt with regard to the true 
nature of the Field. They are makmg the mistake 
of associating material properties with this non- 
material medium and hence the whole jumble. 

In conclusion, it is worthy of notice that 
although all Indian philosophies have devoted very 
great pains to the theories of world evolution, none 
of them but the Jains could think of these vital 
principles of motion and rest without which a 
stable world structure is impossible and incomplete. 

Akasha or the Space . 

According to Jam philosophers the term AkAsha 
means the mathematician's pure space and not th€ 
primeval substance of the Hindus out of which th< 

• was evolved The chief function of space 

is ^ o accommodate the infinite physical objects, 
hving-beings, the media of motion and rest, and 
e time. The space is divided into two main 
hokdkasha, which is co-extensive 
wi ese objects and the Alokdkdsha or Anant^L- 
xasha which is pure space extending to infiniiy 
e 5 »on I-ok4kdsha. In the Infinite Beyond there 
are no objects animate or inanimate. Not a tiny 
mo ® of matter nor a stray soul would step 
beyond the limits of the Loia. The system of 

dJn^ ^ *^°S®ther by the static and the 

- mic principles, the aether and the Field and 
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these principles are confined to Lokdk^lia. We have 
already explained in the last section why the func- 
tions of motion and rest cannot be associated with 
space. According to the views of modem science 
the total amount of matter which exists is limited 
and the total extent of the universe is finite The 
totality of space is so curved that a ray of light, 
after travelling in a direct line for a long enough 
time/ would come back to its starting pomt. A ray 
of light would, accordmg to a rough estimate, take 
about ten trilhon years for the round trip m the 
totahty of curvature. Emstem connects the curva- 
ture of space with the amount and distribution of 
matter in the universe. Space, if there be matter 
inside it, bends round until it closes up The more 
matter there is, the smaller space there must be ana 
space could only be of literally infinite extent if it 
^ontamed no matter at all Just as the surface 
of a sphere is a curved surface and a closed surface 
enclosing a three-dimensional volume, so is our 
three-dimensional space a curved space and a closed 
space enclosmg a four-dimensional continuum One 
gtartling conclusion from Einstein s theory is that 
both space and tune vanish away into nothmg if 
there be no matter We cannot conceive space and 
tune without matter It is matter m which originate 
space and time and our universe of perception. It 
should be noted that while Jam philosophy regards 
only part of the universe as finite and an infinite pure 
space beyond, Einstein regards the whole universe as 
finite with nothmg oeyond it, although it is quite in- 
conceivable that there should be no space beyond 
a certain space When Professor Eddington declares 
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that the physicists cannot in any case conceive of 
space as void, it is clear that they do not hclicve in 
space as a substance in itself. Our view !*» that space 
is a real eternal substance, for pinn expansion is not 
thinkable in the absence of a sub-rtance in which it 
might inhere. Space without matter and time is 
not void. 


The Time or Ihc Knla. 

Jain philosophy regards time as one of the six 

fundamental realities of the physical universe. Time 
is divided into apparent and absolute time- 
Apparent time is that which assists substances in 
their continuing to exist, is the auxiliary cause of 
different kinds of modifications in them and is 
measured by some conventional units of longer or 
shorter durations The absolute or real time, existing ^ 
behind apparent time, consists of innumerable ^ 
grams, called the kalanus, residing one in each 
space-point of the finite universe, the Lokdkdsha, 
like heaps of jewels. These grains never mix or 
coalesce with one another; they are invisible, 
formless and inactive. The time substance differs 
from the other five substances in one important 
respect and it is this Time is unidirectional. This ^ 
one-way property of time has been given the name, 
tune’s arrow, by Eddmgton. Time has only a 
longitudmal extension, no spatiality and hence no 
mdivisible and inseparable parts called the pradesh^ 
or space-pomts The instants of time, i. *?-, K&l&nus 
so arranged m space that their arrangement can 
e represented by a mono-dimensional mathematical 
senes, i.e,, a series of hnear order. This characteristic 
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distinguishes time from the other five entities 
which require a multi-dimensional series to represent 
their surface extension. In Einstein's theory the 
space and time are mixed up in a strange way. 
According to this theory we cannot conceive of 
space and time without matter. Accordmg to the 
Jains also the grains of time are mixed up with 
space, one kdldnu ( the quantum of time ) in each 
space-pomt, lying static and permeatmg every 
iota of the Tokdkdsha (the finite umverse) In the 
infinite pure space extending beyond Lok4kdsha, no 
other substance exists but space; there is no matter 
and hence no tune also Newton regarded time, space 
and matter as independent entities. Accordmg to 
him time would contmue to go on even if the whole 
universe contracted to a pomt The Jam view widely 
^differs from this but agrees completely with that of 
Einstein. With regard to the infimty of time the 
Jam view supports Professor Eddington's following 
statement . ‘There is a bending round by which 
East ultimately becomes West but no bendmg by 
which Before ultimately becomes After.' In other 
words, time has neither a b^mning nor will it 
ever come to an end. 

The Pudgala or Matter and Energy. 

The sixth and the last entity composing the 
physical umverse is what is called by Jams, 'the 
Pudgala*. It IS worthy of note that the use of 
this word is quite peculiar to the Jain philosophy, 
it does not even exist in the dictionaries edited 
by non- Jam writers. The physical manifestations of 
Pudgala are the matter and energy. The root-meaning 
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of the word Pudgala is: 'the entity which 
itself in various forms by the processes of 
ton and disintegration'. One who_ is 
the modem developments m atonuc ^la °o 

but admire the choice of the word 
denote matter and energy. We now know full w^ 
that all atoms are an assemblage o e ec > 
protons and neutrons. In the phenomenon ot 
radio-activity atoms axe seen disintegrating t em- 
selves of their own accord into others and m e 
phenomenon of artificial radio-activity bombardment 
by alpha particles, protohs or 
about such transformations as 


the conversion of 

a lnminiiim or sulphur atoms into those of 
phorus. Figs. 5 and 6 of p. 61 show beautifuUy 
how a foreign alpha particle bullet fills an emp y 
place in the nucleus of a nitrogen atom an 
produces an atom of oxygen. Similarly Fig* 7 o 
p 62 shows how a foreign proton bullet 
embedded into the nucleus of a lithium atom an 
completes the alpha particle. At the same time 
the nucleus bursts and the two alpha particles 
fly in opposite directions . It is therefore a c^e 
of the processes of combination and disintegration 
following in rapid succession. Fig. 8 of p. 63 is 
interesting. An alpha particle is shot into the 
'nucleus of an atom of beryllium metal with the 
result that the shot is absorbed, beryllium is 
converted into carbon and the neutron is ejected 
out of the original nucleus. Here also the processes 
of combination and partial disintegration are playmg 
their role. Many more such examples can be 
multiplied. As we shall see later the molecules are 
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formed "by tlie atoms by similar processes of division 
and union. Thus the use of the word Pudgala for 
matter and energy fully justifies itself. 

The chief characteristic of the substance Pudgala 
is that it is the subject of sense perception; it has 
a form, m contrast with the other five constituents 
of the universe which are without form. The 
physical properties of hardness, density, temperature 
and either positive or negrative charge are associated 
with it. It has one of the five tastes sweet, bitter, 
sour, saltish or astnngeait, a good or bad smell 
and one of the five colours, black, red, white, yellow 
or blue depending upon the temperature. Not only 
m the gross form of matter are these physical proper- 
ties associated but the Jam Achdryds have extended 
them to the ultimate particles of matter also. As 
mentioned on p. 187 every ^armanu (electron or 
positron) has one of the five tastes, one of the five 
colours, a good or a bad smell and a positive or a 
negative electnc charge. Matter is divided into six 
sub-classes : Sohds, Tiqmds, Gases, Energy, fine 
kdrmic matter and extrafine matter consistmg of the 
streams of the ultimate particles of matter. Until 
some sixty years back the classical physics of 
Newton and Galileo regarded energy as perfectly 
weightless and ^vlthout any association with matter. 
It was the gemus of Einstein who definitely proved 
that every form of energy has mass and that there is no 
difference between matter and energy but that of 
the form. It is really wonderful to note that tliis 
truth was already discovered several centuries ago 
by the Jain philosophers. They regarded ever^’- 
form of energj’- as a mamfestation of Pudgala, and 
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hence one form of energy could be intra-converted into 
the other It is really interesting to see that, whereas 
in the history of modem science the nature of heat, 
hght and electricity could not be elucidated for a 
long time, heat and electricity being regarded as 
fluids for several centuries, they were already known 
as modifications of energy to the Jain thinkers 
several millenniums ago*. 


Matter is then thought of as made up ot 
Skandhds ( molecules ), Skandhdeshds ( atoms ), 
Stemdhpradeshds ( iomsed or stripped atoms ) and 
parmdnus ( mvisible elementary particles such as 
the electrons and the positrons). In conformity with 
the version of the modem kinetic and electron 
theories of matter, the Jam philosophy also regards 
elementary particles inside an atom and the mole- 
cules in a piece of matter to be in a state of motion. 
{Vide p. 181 ante.) With regard to the formation of 
molecules three processes are enumerated by the Jains, 
viz., division, union and the combined process of 
simultaneous division and union, corresponding to the 
electro-valent, co-valent and co-ordmate methods of 
Imkmg atoms in modem science The breaking up of 
molecules f is attributed to two different causes, internal 


The trae nature of sound was also known to the Jain think- 
j H^hke the other Indian systems of thought which associate 

(Akasha), Jain ^stem eacpiains it as 
of the molecules Sound is forth^ 


molecules Sound is , 

sounds and Noises and the musical sounds 

Ripes, 


pipes, 
(See pp. 


stretched membranes are given diffeiRt names' vi- 

Jam ^ew, the modem atom is m fact a 
that the present work makes bold to say 

which IS characteristic of molecules 

them imto modem atoms also, thus bringing 

tnem mto the category of the molectdes. 
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and external. The phenomenon of radio-activity is 
an example of breaking up due to some internal cause 
and dissociation of the molecules in solution, the 
thermal and pressure ionisations and breaking under 
artificial bombardment are examples of breaking 
due to external causes. The phenomenon of ionis- 
ation js described as due to the, simultaneous separa- 
tion and union of the molecules. 'Just when one 
molecule breaks, the detached part attaches itself 
to another molecule*, says the author of Sarvartha 
Siddhi. The formation of the mechanical mixtures 
of matter and that of the chemical compounds as 
a result of reactions were known respectively as 
No-karmahandha and Ajiva Vishayahandha 

( ftqx T afiT ) Coming to the subject of extra-fine 

matter, the sixth and the last division, as quoted on 
p. 93 ante, it is defined as composed of skandhds 
'miade up of one or two parmdnus and no more, and 
parmdnu is the last particle of pudgala which can- 
not be sub-divided by any means whatsoever. 
The parmdnus are of two kinds called the kdiya 
parmdnu ( ) and the kdran parmdnu 
( HtKO T ) which have their modem analogues m 

the electron and the positron. These names are 
very significant m the sense that there can be no 
kdrya ( action ) without kdran ( cause ) and as 
such they should occur in pairs. This is supported 
by the fact that when light elements are bom- 
barded by gamma-rays electron-pairs are observed 
to appear m the Wilson Chamber, a positron and 
an electron shootmg out simultaneously from the 
same place. The other elementary particles like the 
neutrons, protons, negatrons and the mesotrons have 



250 


Cosmology Oi.x> A2?i> New. 


all been formed by the union of these two types of 
parmdnus according to certain laws. 


The union of the electrons and the positrons to 
form different kmds of matter is attributed to the 
differences m the degrees of Snigdha and Ruksha 
properties of these particles- As mentioned on 
p- 209 f. n, the discharge of electricity between the 
clouds has been attributed, by the author of 
SarvartJia Siddhi, to the same property of Snigdhatva 
and Rukshatva Referring to the phenomenon of 
atomic-interhnlring Dr. B. N. Seal in his book 
'The JPosittve Sciences of the A.ncient JSindus (London)* 
suspects that 'the crude but immensely suggestive 
theory of chemical combinations { of the Jains ) 
IS possibly based on the observed electrification of 


smooth and rough surfaces as the result of rubbing*. 
( Mark that the words ‘Snigdha* and ‘Ruksha* have 
been translated as smooth and rough. ) Tn Sutras 
33-36 the laws of these combinations are discussed 
in detail and m Sutra 37 the formation of neutral 


atoms from positive and negative charges, the forma- 
tion of positive and negative ions and as to how the 
same atom behaves sometimes as electro -positive 
md sometimes as electro-negative are explained. 
Accordmg to Professor Andrade, one of the greatest 
pmblems of new chemistry is to find out the laws 
w ch will enable us to predict which combinations 
of protons and neutrons are stable, which unstable 

^d which impossible. According to the Jains, the 
laws are the followmg ; . 


( 1 ) A positron combmes with a positron or an 
electron with another electron if they 
differ in their degrees of Snigdhatva or 
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Rukshatva ( energy levels ? ) by two 
units. 

( 2 ) A positively charged particle ( a positron 
or a proton ) can unite with a negative 
elementary particle and vice versa, 

( 3 ) According to the Digambar view there is 
no possibility of union for all combina- 
tions of elementary particles having the 
same energy level, while the Swetdmbars 
recognize such a possibility if the union 
is between the particles of opposite kind. 

( 4 ) Particles at the lowest energy level do not 
unite, — a sort of degenerate state. 

( 5 ) The union of the various particles of 
different energy levels may form an odd 
or an even series. 

( 6 ) The power of uniting or separation is 

absent in combinations composed of only 
two elementary particles such as the 
neutron 

The law No. (4) recognizes the possibihty of the 
free occurrence of the electrons and the positrons 
such as the conductivity electrons m the metals and 
the positrons occurring in the cosmic ray streams. 

.. The elementary particles like the neutrons, the 
protons, the negations and the various mesotrons 
can be looked upon as formed out of the two element- 
ary grains, the electrons and the positrons. Although 
it is difficult to conceive how electrons could possibly 
be packed together to form the mesotrons of 
different masses enumerated on p. 210 f. n. or how 
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a proton could be formed out of tbe positrons, 
since, as the charges are of the same sign, the 
tendency would be for infinite dispersion instead 
of abnormal condensation, but it appears that at 
extremely small distances the law of repulsion 
changes into a law of attraction as in the case, of 
the gravitational phenomenon cited on p . 121 . 
Further, it is on the basis of this abnormal conden- 
sation of similar charges that the formation o" 
nuclear matter has been explamed {vide p. 17 
The negatrons, the mesotrons or the heavy electron! 
furnish examples of Ruksha particles combining 
with Ruksha and a molecule of oxygen is an exampl' 
of a Ruksha atom combining with Ruksha 
protons have been formed by the iinion of Snigdhe 
particles. In the nuclei of atoms we have the 
Snigdha and Ruksha particles together and in the 
neutron, we have a close union of these two. Witt 
regard to the particle like the neutron — one whict 
is formed by the union of only two particles— —it is 
mentioned that it has no power of uniting oi 
separation ( vide p. 180 ). In other words, a neutron 
cannot be broken up mto a proton A nd an electron 
or two neutrons cannot unite together to form a 
third particle. In the various molecules of substances 
we have a union of Snigdha and Ruksha atoms, 
such ^ in the molecule of common salt the atoms 
of sodium are Snigdha and those of chlorine Ruksha. 
Thei’- break up as such when common salt is 
di-solved m water because the strength of the bond 
between the atoms is not great. The necessary com 
mtion for union, discovered by the Jain thinkers/ is 
that the uniting particles must differ in their degrees 
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. of Snigdhatva and Ruksliatva by two units These 
differences in degrees it is difScult to identify but it 
is something like the Pauli's Exclusion Principle. 
Fermi-Dirac Statistics gives us a means of dis tin - 
guis hin g between the electrons of different energy 
levels . Not only in the electrons but also in the atoms 
there is a fundamental difference of energy such that 
ve could give them different names, George, Edward, 
fohn, etc. Otherwise how can we account for the fact 
Jiat in the phenomenon of radio-activity one atom 
ives only a few seconds and its apparently identical 
leighbour many years. It is due to these inner 
iifferences m atoms that molecules with different 
bindi n g strengths are produced, the strengths now 
bemg measured quantitatively by the techmque 
Df Raman Effect. The formation of the isotopes, 
mentioned on p. 219, also points to the fact that it is 
probably a difference of two units in the Snigdhatva 
3r Rukshatva which brings about a unit difference 
3f weight m the atoms of different elements, but 
because the operations of umon appear to be carried 
Dut either m the deep mteriors of the nuclei of the 
atoms or in certain secret comers of the inter- 
stellar space, the laws of union have so far not 
been discovered fully. 

We cannot close this summary without making 
reference to Sutra 32 which deals with the subject 
of ‘relativity* rmder the name of Syddvdda theory. 
The aim of this theory is to cx)-ordmate, unify, 
harmonize and synthesise the individual view-points 
into a practicable whole or in the words of Professor 
Dhruva *m this theory the discordant notes are 
blended so as to make a perfect harmony.* It is 
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BOt a theory of mere speoBlative 

has a bearing upon man’s P®yf °]°e»cal ^ 

tual Ufe. It has been compared to the 

theory of relativrty but is much simpler wd 

less daborate as compared with relativity. K 
vity is m^y tlie theory of the phyacist but the 
SyidvAda theory has only a philosophical 
Still the contributions of Sy&dvhda and Rela xvi y 
to the ultimate outlook on life and its problems axe 
' almost the same. According to Syddvdda the 
existence is a huge complexity; neither can human 
mind properly understand it nor can the human 
language ade<iuately express it. As such the absolute 
statements are out of court and all statements are 
true from a certain point of view only . According 
to Relativity all our terms of expression like east 
and west, right and left, up and down are relative* 
they are not the same for all the observers 3-™ 
under all conditions j th^ are not absolute bul 
merely rdative to somethmg. Relativity is therefor* 
the theory of the statement of general physical 
laws in forms common to all observers. Just as the 
theory of Syddvdda attempts to reconcile the 
various conflicting schools of philosophy, not by 
inducing them to abandon their favourite 
stand-points but by provmg to them that the 
stand-pomts of all others are alike tenable and 
represent diflerent aspects of truth, so has the 
theory of Relativity shed light on age-old contro- 
versies. Whether the earth moves round a stationary 
sun or the sun moves round a stationary earth was 
a debated problem for long. According to Relativity 
both the statements may be r ig ht or wrong 
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depending upon the view-points. The truth is that 
the motion between the sun and the moon is relative . 
We may assume either the sun or the earth to be 
stationary depending upon the mathematical con- 
vemence 

It is worthy of note that this brilliant theory 
of stand-points originated with the Jam thinkers : 
there is hardly a counter-part of it in other systems 
HDf philosophy, oriental or occidental . 
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